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Ituul! 

You  probably  have  made  certain  Ntarsh  prtHlucts  voiir  standbys 
without  realizing  there  are  a  lot  more  of  them 
just  as  superlative  as  the  ones  you  like  so  well 

Make  the  acquaintance  of  some  of  them  here.  but. 
better  still— 4slt  foT  this  /Morsfi  Catalog! 
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GAUGES  AND  THERMOMETERS 
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THER  AITI  METER 
(Square  and  Round) 


HOT  WATER  BOILER 
THERMOMETER 


Trap  supply  lines  to  provide 
dry  steam  to  heaters. 


Use  o  trop  for  eoch  heater, 


Tips  on  Trapping  Unit  Heaters 
for  Full  Output  and  Low  Maintenance 


lacking  adequate  condensate  and 
air  handling  capacity.  The  few 
dollars  extra  for  larger  traps  insure 
fast  heatup,  full  output  and  free¬ 
dom  from  coil  corrosion. 

4.  Instell  traps  correctly.  Put  trap  be¬ 
low  and  close  to  heater.  Install  a 
bypass  around  the  trap  if  the  heat¬ 
er  must  be  kept  in  operation  at  all 
times.  A  shut-off  valve  in  the 
discharge  line  facilitates  trap  in¬ 
spection.  Use  of  check  valves  and 
strainers  is  dependent  upon  piping 
conditions  and  the  traps  usc^. 

5.  Fretoct  agoinst  FRV  failure  where  g  Cell  your  local  Armstrong  Factory 
freesing  could  occur.  Sometimes  Representative  or  write  direct. 


heaters  supplied  with  reduced 
pressure  steam  are  installed  where 
freezing  could  occur  if  traps  failed 
to  open.  In  this  case  select  traps 
that  will  open  at  maximum  steam 
supply  pressure  and  still  have  ade¬ 
quate  capacity  at  reduced  pressure. 


•  If  unit  heaters  are  clean  and  the 
steam  supply  and  return  lines  arc 
adequate,  their  performance  will 
depend  entirely  upon  the  steam 
trapping.  Here  are  some  trapping 
pointers  to  insure  plenty  of  heat 
when  it  is  needed: 

I.Trop  tupply  lino*  to  take  care  of  con¬ 
densate  formed  by  radiation  loss. 
7.  U*a  ono  trap  for  each  hoator.  Two 
or  more  heaters  drained  by  a  single 
trap  will  fail  to  deliver  maximum 
btu  output. 

3.  Sico  trap*  properly.  Many  a  unit 
heater  is  handicapped  by  a  trap 


ISO  S«ri»«, 
integral 
ttroiner. 


200  Seriet. 
bottom  intot, 
top  ovtiet. 


Forgod  Stool  Sortos 
for  high  protsuroi, 
high  tomporoturoi. 


Tho  48  page  Armtlrong  Steam 
Trap  Book  tell*  how  to  correctly 
wze,  irtttall  and  maintain  steam 
traps  for  any  pressure,  any  tem¬ 
perature,  ony  load  plus  full  cot- 
olog  data  on  Armstrong  Steam 
Traps.  Ask  for  Cotalog  K. 


ARMSTRONG  MACHINE  WORKS 

8468  MapI*  Street  Three  Rivers.  Michigan 

"Se«  Oar  Cefofog  fa  Swoots  Ptoet  fagloeerliig  File" 


More  Performance! 
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If  hatfivr  thf  applii  atinn  .  .  . 
whf’revvr  \nu  nvt-ii  a  drfH-ndahlr 
heating  pump  .  .  .  one  thing  is 
sure  .  .  .  Skidmore  adt  anred  fir- 
sign  engineering  has  produeed 
pumps  of  simple,  rugged  eon- 
struetion  to  give  \ou  year 
around.  economical,  mainte¬ 
nance-free  service.  See  your 
Skidmore  Representative  today 
for  complete  information. 


Skidmore  Pumpe  have  aet 
a  Mandard  of  performanre 
and  dependability — through 
rontinual  retearrh  and 
development  rinee  1921 
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COVER  PHOTO:  The  future  progress  of  education,  whether  viewed  from  the 
standpoint  of  pupil,  teacher,  school  plant  or  learning  environment,  will  require 
air  condhioiied  schools.  This  is  the  substance  of  a  school  sympi>sium  sponsored 
recently  by  Carrier  Corporation  and  conducted  by  professionals  active  in  one 
phase  or  another  of  educational  activity.  A  Special  Report,  beginning  on  page  77. 
contains  condensations  of  three  talks,  representing  teacher,  superintendent,  and 
architect-engineer  viewpoints,  presented  at  this  symposium. 


HIGH  SPOTS  in  this  issue 


PNEUMATIC  CONTROLS:  After  the  air  conditioning  engineer  has  mastered 
the  several  disciplines  that  constitute  his  art,  there  remains  the  subject  of  controls, 
a  specialty  in  itself.  The  great  breadth  of  the  subject,  the  variety  of  applicatitws, 
and  the  competing  claims  of  rival  systems  arc  often  prtxluctivc  of  more  heat 
than  light.  Mr.  CafTrey's  treatment  of  pneumatic  control  and  control  centers  in 
this  month’s  Reference  Section,  starting  on  page  is  all  the  more  welcome  for 
its  brevity,  clarity,  and  frankness. 


ORiPiCE  CHART:  Sizing  an  orifice  for  metering  the  flow  of  air,  gas,  or  liquid 
has  been  reduced  to  a  relatively  few  steps  in  a  straightforward  methtxl  that  centers 
around  a  new  chart.  See  page  57. 


HIGH  VELCCITY  AIR  CONDITIONING:  The  higher  the  system  pressure, 
the  more  fan  horsepower  becomes  a  factor  in  cooling  load  calculatitms.  What  is 
the  best  way  to  handle  this  new  and  growing  tax  on  the  air  conditioning  dollar? 
A  design  engineer  offers  several  alternatives  on  page  61. 


lOUND  CONTROL:  Present  methods  of  design  calculation  in  octave  frequency 
bands  for  selection  of  noise  suppression  equipment  arc  not  so  accurate  that  they 
cannot  be  greatly  simplified  without  undue  risk.  Here's  how  to  simplify  calcula¬ 
tions  safely.  Page  63. 


THE  OWNER  SPEAKS:  Engineers  may  profit  from  the  expert  point  of  view  of 
a  fellow  professional  who  has  lived  with  and  mcxlificd  facilities  designed  for  one 
of  the  nation’s  outstanding  industrial  establishments.  Appliance  Park.  See  page  67. 


TWO  STORIES  IN  ONE:  The  lead  story  in  Applications  and  Installations  this 
month  tells  about  the  application  of  a  new  type  of  fan  and  a  clever  control  arrange¬ 
ment  for  supply  air  in  solving  the  problems  of  very  limited  space  and  shifting 
loads  in  air  conditioning  a  computer  room  for  The  Travelers  Insurance  Company 
in  Hartford,  Conn,  l^t  month,  in  this  department,  one  methrxl  of  handling 
computer  heat  was  presented.  Here  is  another  way.  Page  *^6. 
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C«rtoa  A  Limdin  »nd  Kaliii  A  J«cobt 
Aiiociated  Architects 


Meyer.  Strong  A  Jenet 
Mechenicel  Enqmeert 


George  A.  Feller 
General  Contractor 


Aaitlar  Corporation 
Air-Conditioning  Contractor 


Modern  sm(M)th-Rn  design  of  Aerofin  coils  permits  ample 
heat-exchange  capacity  in  limited  space— permits  the 
use  of  high  air  velocities  without  turbulence  or  exces¬ 
sive  resistance. 

Aerofin  performance  date  are  laboratory  and  field 
proved.  You  can  specify  Aerofin  coils  at  full  published 
ratings. 


Aerofin  Corporation 


101  Greenway  Ave.,  Syracuse  3,  N.Y, 

W  only  hy  manufacturers  of  fan  system  apparatus. 

List  on  request. 


USE  DOMESTIC  WATEK  HEATER 
TO  SUPPLEMENT  HEAT  PUMP? 

A  suggestion  that  the  oil-fired 
domestic  water  heater  be  teamed 
with  the  electric  heat  pump  was 
made  by  Richard  C.  Wright,  engi¬ 
neering  vice-president  of  Iron  Fire¬ 
man  Mfg.  Co.,  Cleveland,  Ohio. 

Fu«l-Rred  Heater  to  Stay 

Mr.  Wright  noted  three  factors 
that  make  this  plan  possible:  (1) 
The  heat  pump  cannot  supply  water 
at  the  temperatures  needed  for  do¬ 
mestic  hot  water.  (2)  The  electric 
hot  water  heater  costs  three  times 
as  much  to  operate  as  the  oil-fired 
heater.  (3)  The  heat  pump  is  eco¬ 
nomically  feasible  only  when  used 
for  summer  cooling  and  winter 
heating,  but  becomes  quite  expen¬ 
sive  in  more  northerly  .sections 
where  the  outside  temperatures  be¬ 
come  quite  low  and  the  heating 
sea.son  is  long. 

“Let  the  heat  pump  do  the  sum¬ 
mer  cooling  job  and  mild  weather 
heating  where  it  is  efficient,”  Mr. 
Wright  said,  “Then  take  over  the 
real  heating  job  with  an  attach¬ 
ment  on  the  water  heater.” 


SUBWAY  CAR  AM  CHNRIUTION 
PEGGED  TD  CAR  TEMPERATURE 

The  new-type  ventilating  units 
give  stainless  steel  subway-elevated 
cars  in  Philadelphia  a  distinctive 
roof-line.  The  lighte.st  and  most 
economical  ever  designed  for  tran¬ 
sit  cars,  units  provide  unexcelled 
efficiency  and  comfort  for  passen¬ 
gers,  states  The  Budd  Company, 
manufacturers  of  the  cars. 

Four  of  the  ventilator  units  are 
mounted  in  the  car  roof,  each  com¬ 
posed  of  a  hooded,  weather-tight 
fresh  air  intake;  a  pneumatically 
operated  damper;  a  plenum  cham¬ 
ber  where  fre.sh  and  recirculated 
air  is  mixed;  a  23-inch,  high-pres¬ 
sure  fan;  and  a  diffuser  mounted 
in  the  car  ceiling.  The  .sy.stem  is 
thermo.statically  controlled  and  Ik*- 
gins  operating  at  65  deg  F.  At  this 


Utility  Promotion  Is  Paying  OfF 

As  Eloctric  Hooting  Lood  Grows 


New  .statistics  on  the  electric 
heating  industry,  issued  by  the 
Business  and  Defense  Services  Ad¬ 
ministration,  U.  S.  Department  of 
Commerce,  reveal  a  growing  impor¬ 
tance  of  electricity  in  the  heating 
field,  previously  dominated  by  gas 
and  oil. 

The  market  potential  for  use  of 
electricity  as  a  heat-producing 
medium  has  long  been  recognized, 
it  was  stated  in  the  July  Cotuttrue- 
turn  Review,  and  promotional  effort 
by  electric  utilities  and  others  is 
apparently  producing  results,  espe¬ 
cially  in  the  market  for  residen¬ 
tial  heating  .sy. stems.  Historically, 
warm  air  furnace  equipment  and 
wet  heat,  or  hydronic  .sy.stems  have 
dominated  this  field.  Electric  heat, 
is,  of  course,  adaptable  to  warm  air 
and  hydronic  .systems. 

The  annual  volume  of  heat-pro¬ 
ducing  equipment  manufactured 
for  habitable  .structures  is  approxi¬ 
mately  $387  million,  including  elec¬ 
tric  heat,  warm-air  furnace.s,  and 
steel  and  ca.st  iron  heating  boilers. 
Of  this  total,  approximately  46% 
u.se  ga.s  as  a  heat  source;  42%  oil; 


stage  the  dampers  open  and  the 
fans  begin  moving  about  500  cfm. 
Fan  speed  increases  automatically 
as  temperature  rises  up  to  a  maxi¬ 
mum  of  87  deg,  when  each  fan  is 
bringing  in  3000  cfm  and  the  air 
in  the  car  is  being  change<l  four 
times  a  minute. 


7%  electricity;  and  5%  solid  fuel. 

Of  the  manufacturers  contacted 
in  the  Business  and  Defense  Serv¬ 
ices  Administration  survey,  13 
.stated  that  they  did  not  manufac¬ 
ture  electric  heating  equipment  in 
1959  but  that  production  was  con¬ 
templated  in  1960  or  soon  there¬ 
after.  There  is  every  indication 
that  the  use  of  electricity  as  a  fuel 
for  all  types  of  space  heating  is 
receiving  careful  attention  from 
the  entire  heating  equipment 
manufacturing  industry. 

Shipments 

Shipments  by  558  manufacturers 
are  included  in  the  reported  total 
of  $27,834,294  in  1959.  Analysis 
of  this  total,  by  type  of  equipment, 
is  as  follows : 

Output,  Percent 
Thnumndn  IhflUir 


of  Btu  Hr 

Value 

Ba.seboard  (not 

including  gla.ss 
fianels)  9,571,986 

29.9 

Convectors : 

Without  fan 

1,618,280 

20.1 

With  fan 

1,138,839 

15.3 

Gla.ss  panels: 

Ba.seboard 

590.819 

2.4 

Radiant 

234,101 

5.1 

Unit  heaters  and 

unit  ventilators  666,601 

20.3 

Warm  air  furnaces: 

Central  54,660 

0.3 

Floor 

21 1807 

0.2 

Wall 

66.760 

0.8 

('able  systems 
fabricated  as: 

Units 

589.239 

3.9 

('able  only 

85.520 

1.7 

Total 

14,638,612 

100.0 

Shipments  of  electric  ba.seboard 
radiation  equipment  accounted  for 
nearly  .30%  of  total  .shipments,  ap¬ 
parently  following  the  upward 
trend  of  baseboard  radiation  uti¬ 
lized  in  the  wet-heat  systems.  Con¬ 
vector  type  radiation  and  baseboard 
radiation  together  accounted  for 
slightly  more  than  65%  of  total 

(Continued  on  ptiye  ISH) 
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HofiTman  Traps  are  specially  designed  and 
construaed  to  give  economical  removal  of 
condensate  from  steam  lines,  long  in*use 
life,  and  easy  access  for  servicing.  Traps 
illustrated  are  typical  of  Holfman’s  complete 
line;  each  has  removable  cover,  pin  and  seat 
for  quick  inspection  and  cleaning. 


so  Float  and  Thomio*tatic  Tra^  for  Stoam  Syttomt 
and  i^wi^ont.  For  quick  access  and  ease  of  serv* 
icing,  all  working  parts  of  Hoffman  Float  and 
Thermostatic  Traps  are  attached  to  trap’s  remov* 
able  cover.  Once  installed,  cleaning  and  repairing 
is  possible  without  breaking  pipe  conneaions. 


600  Sorlot  Invortod  Iwcliot  Traps  for  Intormittont  Droininp 
of  Condonioto  and  Air  from  Stoam  iquipmont.  Hoffman 
Bucket  Traps  are  flexible  in  capacity;  various  sized 
valve  seats  are  available  for  operation  over  a  wide 
range  of  pressures.  Valve  seats  and  pins  are  easily 
changed  to  suit  uses  and  service  applications. 


quick  access  to  all 
workinq  ports  .  .  . 
low  maintononco 
costs. 


600  Sorios  Bucket 
Traps  feature 
straight'through 
pipe  connections 
and  changoablo 
valve  seats  and 
pins. 


1700  West  10th  Street,  Indionapelis  7,  Indiana 

VMVn,  TIAM,  VACUUM  I CONOCNUTION  PUMTS,  POKIO  MOT  WATH  HCATINC  SVSTfMS,  STOCUO 1  SOlO  lY  If  AOING  WMOtfSAlHS  OP  HCATtrC  A  PtUMlING  EOUtPMfNT. 
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Insurance  company 
insures 

comfort  cooling  with 
GAS-operated 
CARRIER 

Absorption  Refrigeration 


The  attractive  new  home  office  of  Home  Security 
Life  Insurance  Company  in  Durham,  North  Caro¬ 
lina,  is  as  modern  in  personnel  comfort  as  in  its  de¬ 
sign.  It  is  completely  air  conditioned  with  one  of  the 
most  efficient  systems  available  —  Gas-operated 
Carrier  Ab.sorption  Refrigeration  serving  190  Mod¬ 
ular  Weathermaster*  room  units. 

The  Carrier  ab.sorption  .system  is  the  e.s.sence  of 
simplicity  and  economy.  No  prime  mover  is  re¬ 
quired.  The  energy  .source  is  low-pressure  steam 
from  a  ga.s-fired  boiler.  Water  is  the  cooling  agent. 
Boiler  capacity  is  put  to  u.se  on  a  year  ’round  basis 
. . .  cooling  in  summer,  heating  in  winter.  And 
thrifty  gas  keeps  fuel  co.sts  low. 

For  comfort  cooling  at  low  cost,  specify  Gas  and 
Carrier  Absorption  Refrigeration.  Performance 
data  and  cost  details  are  yours  for  the  asking.  Call 
your  local  gas  company,  or  write  Carrier  Corpora¬ 
tion,  Syracuse  1,  N.  Y.  AMERICAN  GAS  ASSOCIATION 


C— <  ■■■Milt  mscMm  rMM.  Ktltocto  w-to-tfato  Mga  •(  Mrtira  MMnk.  Ihn 
Ih*  CM- CarriM  mH  aparatM  at  2M-taa  caMcHy  ta  caal  STS  CTM  watar 
IraM  S2.S  F  la  42  F.  wfcaa  tiicpCaC  wilk  12  aaig  ctaaaL  *RrK.  U.  S.  Pat.  Off. 


FOR  HEATING  &  COOLING  A 
GAS  IS  GOOD  BUSINESS!  O 
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when  new 
building 
heights 
are  reached 


PENN 

DOMEX  ROOF  EXHAUSTERS 
provide  the  first’  direct 
discharge  design  for 
renuyving  foul  air,  quietly! 


PENN 

VENTILATORS 

WILL 


Hi(;h-up  in  enirineerinf;  performance  and  low 
silhouette  design  are  Penn's  Domex  Roof  Exhausters 
featuring  the  *first  spun-aluminum  houaini;  with 
direct  scroll  discharge  that  rtnlucea  turbulence  while 
increasing  air  flow! 


In  both  V-belt  and  direct  drive  models, 
motors  are  protected  and  out  of  the  air  stream. 
Fan  wheels  are  backwardly  curved — non-overloadinic 
— statically  and  dynamically  balanre<i.  HousinKs  are 
weathertii;ht  and  never  re<{uire  maintenance. 

Roof  and  wall  mounted  Domex  exhausters  have  been 
job  proven  in  thousands  of  installations.  They  provide 
suitable  sound  levels  for  ventilatintr  schools,  hospi¬ 
tals,  public  and  commercial  buildinRs.  Complete 
information  is  in  Bulletin  DMXA-88  .  .  .  write  for 
your  copy  today! 


A  leading  manufacturer  of  Powered  and  Gravity  Roof 
Exhausters  and  Accessory  Equipment  for  over  30  years. 

Charter  of  AkfCA 

Penn  Ventilator  products  ere  available  throughout  the  Free  World. 

One  of  many  direct  factory  representatives  at  your  service: 

Better  Air  Prodwcta,  Baltlinere,  Md. 
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Look  at  all  the  extras  you  get  in 
Grinnell  Pipe  Hangers . .  .yet  you  pay  no  more! 


GMNNiU  C-CIAW,  HO.  M  —  I  Ribb«d,  mall«abi«  iron  catting, 
for  extra  strength  2  Horderted  steel,  cup-point  set  Krew  for 
good  "grip"  on  beom  3  Full  thread  ertgogement  -  cottirtg  it 
drilled  and  tapped  for  rod  or>d  set  screw 


GRINNEU  AOJUSTAUf  SWIVEL  PIPE  ROLL,  HO.  174  -  1  Swivel 
thank  permits  odjustment  without  eloborote  support  2  Lockirtg 
device  prevents  accidental  adjustment  change;  r>o  lock  rtut 
required  3  Ribbed  design  in  ntalleable  iron  for  better  strength, 
lightr>est,  oppeoronce  4  Eosy  installation;  maximum  odjustment 


GRINNEU  EXTENSION  SPUT  RING,  NG.  133  -  1  Nipple  engog- 
ing  thick  section  of  nrKilleable  iron  gives  rigidity  for  support  from 
above,  below  or  from  woll  2  Topped  to  take  Krew.  No  nut  to 
lose  3  Special  ring  contour  holds  pipe  or  tubir>g  firmly 


GRINNEU  C3  CONCRETE  INSERT,  NO.  3t2  - 1  One  body  site 
occommodotes  several  sizes  of  rods  2  Slot  takes  reinforcing 
rods  to  ossure  moximum  lood  ratirtg  3  One-piece  body  prevents 
coTKrete  seepoge  4  Teeth  on  insert  and  nut  hold  rod  firmly  in 
ploce  S  Homogeneous  composition  of  malleable  iron  throughout 


You  get  more  hanger  for  the  money  from  Grinnell, 
because  GrinneH’s  huge  volume  reduces  production 
costs  . . .  lowers  prices  right  into  line  with  competi¬ 
tive  hangers  offering  less. 

Yet  you  get  so  much  more . . .  wider  choice  of  types 
and  sizes ;  better  quality  control ;  published  ratings 
for  all  hangers;  faster  delivery  from  warehouses 


nationwide;  and  more  responsible  held  service  by 
trained  Grinnell  personnel . . .  regardless  of  how  far 
from  the  job  site  the  sale  was  made!  Grinnell 
Company,  277  West  Exchange  St.,  Providence  1,  R.  I. 
Branch  Warehouses  in  Principal  Cities. 

Remember,  The  Best  Costs  No  More  —  from 
America's  §1  Supplier  of  Pipe  Hangers  and  Supports 


Call  your  local  Orinnoll  DIatrlbutor  for  pipa  hangara,  caat  and  jT^  |  |^|  I  I  | 

mallaabla'iran  fittinga,  mallaabla  unlona,  ataal  nipplaa-all  nrtada  by  I  X  I  I  w  CL  La 
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.  ,  .  only  Sporlan  Catch-All  Filter- Driers 
give  you  Really  Clean,  Dry,  Acid-Free  Refrigerant  Systems! 


Ask  your  friendly  Sporlan  Wholesaler 
for  Bulletin  70-10  for  complete  details  on 
the  Sporlan  See* AIL 


VALVE  COMPANY 


7525  SUSSfX  AVENUE  ST  lOUIS  17.  MISSOUII 


fXPOfff  DEPARTMENJ 
85  BROAD  STREET,  NEW  YORK  4  N.  Y 


AIR  CONDITIONING,  HIATINO  AND  VINTILATINO,  AUGUST.  1«40 
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Union  Carbide  research  has  pro¬ 
duced  the  truly  ideal  filter  medium 
in  DYNEL  modacryticfiber— a  strong, 
high  capacity  fiber  with  an  irregular, 
hi^ly  arresting  cross  section. 


Basic  component  is  a  low  den^, 
three-dinnensional  batt,  sewed  into 


cube  shape.  Rust-proof  retainer 
frame  is  inserted  in  batt.  then  batt  is 


inserted  in  wire  retaining  basket. 
Final  three-pi^  assembly  is  sup¬ 
ported  by  holding  frame  within  unit. 


is  easy  to  handle — no  sharp  edges  or 
"splinters”.  Easy  to  dispose  of  when 
full— simply  collapse  and  discard 
the  dust  is  in  the  bag! 


Shape  of  retainer  frame  inside  batt 
permits  filter  to  seal  itself  in  holding 
frame.  Final  fitter  assembly  is  a  tight, 
leak-proof,  press  fit 


THE  STARTLING  FACTS  ON  THE 

New  y  LOK  Cube 
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T^e  Air  Filter: 


New  Filter  Medium  I 

DYNEL  filter  meditun  slope  and  holds  unusiially  large  quantities  of  dirt. 
Self-sealing,  leak-proof  assembly  completely  eliminates  problem  of  filter 
bypass  .  .  .  provides  maximum  economy  at  highly  acceptable  filtration 
levels.  « 

Saves  Change-Over  Dollars  I 

Ulok  Cube  Filter  lasts  6  times  longer.  Dirt  is  first  trapped  on  inside  face 
of  filter.  As  dirt  builds  up,  air  flow  is  shimted  to  large  filtering  area  of 
four  sides.  Thus,  even  after  several  pounds  of  dirt  have  been  collected, . 
high  filtering  efficiency  and  low  pressure  drop  is  maintained.  This  “reverse 
loading”  process  increases  service  life  6  times  over  that  of  conventional 
filters.  Think  of  the  savings  in  maintenance! 

y 

Uses  Half  The  Space  I 

Medium-size  Ulok  Cube  Filter  has  a  filtering  surface  of  1040  sq.  in. — 
140  more  than  a  conventional  30'  z  30'  flat  filter— yet  it  presents  a  firontal 
area  of  only  20'  x  20'.  Filter  bank  area  can  thus  1^  reduced  by  half  with 
medium-depth  filter,  even  more  with  deeper  models. 

At  All  Velocities! 

Ulok  Cube  Type  Air  Filters  afford  the  high  filtering  efficiency  character* 
istic  of  low  velocity  units  even  in  units  employnu  air  volumes  as  high 
1970  cfm? 


Proved  In  Operation  I 


Ulok  Cube  Type  Air  Filters  have  been  soimdly  proved  in  numerous 
installations.  Reflecting  a  complete  range  of  the  filtering  problems  pre¬ 
sented  under  varying  operating  conditions,  these  field  trials  were  com¬ 
plemented  by  extensive  and  extremely  severe  laboratory  tests. 


Ideal  for  all  commarcial  and  industrial  air  con¬ 
ditioning.  hasting,  and  ventilating  systems. 
Ulok  Cuba  Type  Air  Filters  are  availabla  in  12 
sizes  to  meat  any  raquiramant. 

WRITB  TODAY  FOfI 

FUltTHBII  INFORMATION  AND  FRIOBS. 


UNION  CARBIDK  DEVELOPMENT  COMPANY 

Division  of  Union  Carbide  Corporation 
270  Park  Avenue  •  New  York  17.  N.Y. 


UlOK  end  Union  CarmoI  or*  regiitcrad  trod*  marks  of  Union  Corbido  Corporolion. 
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Stop  pipe  condensation  with  the  built-in 
vapor  barrier  of  J-M  Aerotube 


...THE  FLEXIBLB.  FOAMED 
PLASTIC  PIPE  INSULATION  THAT  CUTS 
INSTALLATION  COSTS  IN  HALF. 

For  heating,  plumbing  and  air-conditioning  service— 
wherever  sweating  or  condensation  is  a  problem  — 
Johns-Manville  Aerotube*  is  the  economical  solution. 


Aerotube  is  a  tubular  pipe  insulation  for  use  at 
temperatures  from  32F  to  220F  (double  layer  of  Aero¬ 
tube  permits  range  of  OF  to  220F).  Its  closed  cell 
.structure  stops  the  passage  of  moisture.  This  built-in 
vapor  barrier,  plus  the  insulating  effectiveness  of 
Aerotube,  will  prevent  conden.sation  under  normal 
design  conditions  on  indoor  lines.  What’s  more,  you 
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can  depend  upon  Aerotube  to  maintain  its  effective¬ 
ness  indefinitely. 

Aerotube  is  the  easiest-to-install  pipe  insulation 
available  today.  On  a  straight  run  of  pipe  or  the  moat 
complex  bend.  Aerotube’s  six-foot  lenfrths  go  on 
quickly.  For  connected  pipe,  juat  alit  Aerotube  longi¬ 
tudinally,  snap  it  on,  and  aeal  it  up!  You’ll  discover 
that  labor  costs  are  substantially  reduced  when 
Aerotube  is  chosen  to  solve  condensation  problems. 

Available  in  a  wide  range  of  thicknesses,  there’s  an 
Aerotube  insulation  that  meets  your  particular  needs. 
For  full  information,  send  for  brochure  IN-213A. 
Write  Johns-Manville,  Box  14,  New  York  16,  N.  Y. 
In  Canada :  Port  Cre<lit,  Ontario. 


Even  the  moKt  complex  bend  is  easy  to  insulate 
with  flexible  J-M  Aerotube. 

Johns-Manville 


AN  INSULATION  FOR  EVERY  COMMERCIAL  AND  INDUSTRIAL  USB 


AIR  CONDITIONING,  HIATINO  AND  VENTILATING,  AUGUST.  19*0 
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...draw  it  ...saw  it  ...stamp  it  ...shear  it 


^rE^^ 


a  BY  WHEELING 


seam  it  ...dovetail  it 


Wheeling  SOFTITE 
galvanized  steel 
sheets!” 


WHEEUne  STEEL  COMHNMTION  •  irSWHEEUM  STEE! 

District  Sales  Offices  located  at  Atlanta,  Boston,  Buffalo, 
Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  New  York, 
^^^^^Philadelphia,  St.  Louis,  San  Francisco,  Wheeling 


No  scaling  •  No  drop-off  in  rated  efficiency 
•  No  fuel  waste  •  No  on-the-job  assembly  •  No 
complicated  maintenance  •  No  limitations 
on  placement  •  Fully  automatic  •  Copper 
heating  surface 

P-K  SCALEFRiE  230*  is  a  unique  rugged  unit  backed  by 
P-K’s  80  years  of  experience  in  building  and  designing 
quality  water  heating  equipment.  It  heats  water  through 
hot  intermediate  distilled  water.  Transfer  occurs  below 
the  temperature  at  which  minerals  that  cause  scaling 
precipitate.  Efficiency  remains  unimpaired  throughout 
service  life.  Linings  of  pre-Krete  or  copper  are  available 

folMt  pcMding 


to  keep  the  unit  free  of  rust  and  corrosion  regardless  of 
water  conditions. 

SCAIEFREE  230  features  a  new  P>K  gas  burner.  It 
operates  at  maximum  practical  efficiency.  Yet  it  gives 
almost  noiseless  service— does  not  rumble  or  boom  on 
startup.  This  permits  location  almost  anywhere  in  office 
buildings,  institutions,  schools,  motels,  etc. 

SCALEFREE  230  is  a  complete  fully  automatic  package 
that  can  be  quickly  set  in  place,  hooked  up  and  checked 
out.  It  is  available  in  more  than  100  storage  and  recovery 
combinations.  Storage  capacities  range  from  250  to  4000 
gallons.  Recovery  sections  range  from  390,000  to 
2,215,000  Btu.  Write  for  catalog  with  full  information. 


PaHenon  A  Kelley 
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I 


Opens 
Easily  Full 
Length 


Springs  Closed 
Automatically! 


Only  J-M  MICRO-LOK 
Fiber  Glass  Pipe 
Insulation  Provides 
The  Exclusive 
^^Spring  Hinge”  Action! 


Exceptional  fiber  resiliency  and  fiber  alignment  are 
the  secret  of  Micro- Lok’s  easy-to-open,  fast-to-close 
action.  Only  John.s-Manville  Micro-Lok  goes  on  so 


effortlessly,  makes  proper  application  so  ea.sy. 


Micro-Lok  has  a  remarkably  low  k  factor  which 


means  lower  fuel  and  p<)wer  costs  . .  .  gives  hot  or 


cold  line  protection  from  minus  120F  to  370F 
above.  The  glass  fibers  in  Micro-Lok  do  not  absorb 
moisture  . . .  will  not  rot,  shrink  or  swell. 
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Outside  surface  is  smooth  . . .  has  a  neat  appear¬ 
ance.  It  comes  in  a  choice  of  factory-applied  canvas, 
regular  and  flame-resistant  vapor-barrier  jackets. 
Available  for  all  pipe  and  copper  tubing  sizes  in 
standard  thicknesses. 

Contractors  like  the  way  Micro-Lok  saves  them 
job  hours.  It’s  featherlight,  yet  resilent  enough  to 
take  rough  handling.  Drop  it,  bang  it— no  damage! 
Accurate  inside  diameter  assures  snug  flt,  and 


Micro-Lok  is  easily  cut  to  flt  joints,  hangers  or 
other  irregularities. 

Complete  information  from  the  nearby  J-M  Rep¬ 
resentative.  Or  write  to  Johns-Manville,  Box  14, 
New  York  16,  N.  Y.  In  Canada:  Port  Credit,  Ont. 

Johns-Manville  |JI1 

FIBER  GLASS  SfM! 
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lAWLER  TYPE  **S*'  TEMPERATURE  REGUUTOR 
. . .  UNEQUALLED  ACCURACY  IN  TEMPERATURE 
CONTROL  FOR  INDUSTRY'S  MOST  EXACTING 
REQUIREMENTS. 


High  sensitivity  .  .  .  rugged  performance  are 
combined  in  the  Type  “S"  by  Lawler’s  advanced 
engineering  design  to  meet  modem  thermostatic 
control  needs  in  processing,  dairies,  refineries, 
chemical  plants,  maritime  services,  diesel  engineer¬ 
ing,  wherever  steam,  gases  or  fluids  are  used. 


The  Type  "S”  goes  into  action  instantly  on  demand, 
maintaining  the  desired  temperature.  As  with  all 
Lawler  Line  valves,  the  Type  "S"  is  your  mark 
of  performance  quality  .  .  .  precision  control  of 
temperatures. 


LAWLER 

WHEREV 


LEADERSHIP 
ER  PRECISION 


CONTROL  OF  TEMPERA¬ 
TURES  COUNTS!  LOOK 


TO  LAWLER .  FIRST! 


LAWLER  AUTOMATIC  CONTROLS,  INC 


MT.  VERNON.  NEW  YORK 
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In  Balantn.  IlK-built  fan  wheeli  past  rigid  dynamic  balancing  Hvm  fan  SIzas.  Airfoil-design  blades  are  available  in  five  sizes: 

tests  before  bdng  direct<onnected  to  lig-built  3-phase  or  24,  30,  36,  42  and  48  inches.  Sizes  from  24  through  36  inches 

permanent-split  capacitor  1 -phase  motors.  have  steel  blades;  sizes  42  and  48  inches  are  aluminum. 


Mount  a  new  llg  Type  UB  ''Upblast**  Ventilator  directly  over  a 
roof  opening  and  you  get  high-speed,  vertical  exhaust  from  either 
duct  or  open  areas.  Airfoil-design  propeller  blades  are  direct- 
connected  to  llg-built  totally  enclosed  motors  for  vibration-free 
operation. 

Sturdy  steel  housing  .  .  .  weather-tight  steel  frame  .  .  .  gravity- 
type  butterfly  damper  provide  all-weather  protection.  Five  fan-  2851  No.  PulasKI  Road.  Chicago  41,  III. 

wheel  sizes:  24,  30,  36,  42  and  48  inches;  capacities  from  5060  to  Officaa  in  60  Principal  Citlaa 

33,300  cfm.  WRITE  FOR  BULLETIN  4809.  Member  of  Air  Mevini  and  Conditioning  Association  Inc.  (AMCA) 


CombinotkMi  PrMtur* 
ond  TtwpfoHif 


PrMtur* 


Let’s  start  off  by  admitting  there’s  no 
such  thing  as  a  “maintenance-free” 
regulating  valve.  Any  valve  that  auto¬ 
matically  controls  temperatures  or 
pressures  within  close  limits  can  be 
affected  bv  dirt  in  steam  lines. 

If  trouble  does  develop,  engineers 
want  a  regulator  they  can  get  back  on 
the  line  —  fast.  That’s  one  reason  why 
more  engineers  are  standardizing  on 
Spence  ^gulating  Valves  with  exter¬ 
nally  mounted  pilots.  The  simple  test 
of  disconnecting  the  external  bends 
establishes  whether  the  trouble  is  in 
the  main  valve  or  the  pilot. 

If  the  nuin  valve  is  the  trouble  spot, 


it  can  be  maintained  without  remosing 
the  valve  body  from  the  line.  If  the 
pilot  is  the  trouble  spot,  it  is  easily  re¬ 
moved  for  cleaning.  However,  if  pro¬ 
duction  downtime  is  a  strong  factor, 
the  fastest  method  is  to  install  a  spare 
pilot  and  it  is  inexpensive. 

All  Spence  pilots  fit  all  sizes  of 
Spence  main  valves.  If  you  have  twenty 
pressure  regulators,  for  instance,  all  you 
need  is  one  spare  pilot.  It  will  fit  all 
main  valve  sizes  from  V4"  to  1 2". 

Another  advantage  of  the  Spence 
design  is  the  external  pilot  is  inter¬ 
changeable.  You  can  change  the  func¬ 
tion  of  a  regulator  by  merely  changing 
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the  pilot.  In  many  pbnts  this  can  rep¬ 
resent  an  important  factor  in  reduc^ 
inventory  costs  because  you  only  carry 
a  few  inexpensive  extra  pilots  instead 
of  complete  regulators.  Obviously, 
there  is  also  a  considerable  savings  in 
labor  costs  when  a  valve  can  be  con¬ 
verted,  in  the  line,  from  a  temperature 
regulator  to  any  one  of  various  pressure 
regubtors. 

The  pictures  above  show  a  few  of 
Spence’s  wide  line  of  automatic  regu¬ 
btors.  For  more  information  write  for 
Bulletin  TE. 


8PKNCB  ENGINEESINO  COMPANY,  INC. 
Walden,  New  York 


All  Pilots  Fit  All  Main  Valve  Sizes 
Downtime,  Maintenance, 
Inventory  Reduced 


Dm*r*ntial 

PiMsure 


t  Bock  PrMsur* 


Air  Ad|ust«d  Pilots 


R«mot«  Control  Pon«l 


THi  aOViRlANK  iLEMENTARY  SCHOOL  at  Wonakah,  N.Y^ 
and  lh«  ElASOai  aEMB4TARY  SCHOOL,  Matdell,  N.  Y..  are 
identical  in  design  and  construction.  Total  amount  of  Revere 
Copper  Tube  used  in  these  schools  wos  11,060  feet  for  plumbing 
and  DWV  lines,  in  sixes  from  Vi"  to  A" 

Architect:  EARL  AAARTM,  Buffalo,  N.  Y. 

Engineers:  BEAAAN  &  STANDEVEN,  Buffolo,  N.  Y. 

Gen.  Cont.:  ALBERT  EUA  BUiLO»4G  CO.,  INC,  Niogora  Falls,  N.Y. 
Revere  Dht.:  HARBRO  PLUMBING  SUPPLY  CORP.,  Buffalo,  N.Y. 


“Because  of  the  many  savings  made 
possible  by  using  COPPER  DWV  we 
were  able  to  do  these  two  school  jobs 
for  the  same  price  as  rustable  pipe,” 


Says  Qarence  Wiedenbeck,  President 
CLARENCE  WIEDENBECK  CO.,  INC. 
Buffalo,  N.  Y. 


"The  original  ‘specs’  called  for  drainage  lines  of  galvanized 
wrought  iron  and  cast  iron.  When  we  told  the  Architect  we 
could  give  him  a  quality  job  for  the  same  price,  the  ‘specs’ 
were  changed. 

"One  look  at  the  pictures  shown  here  and  you  can  see  why 
we  can  turn  out  a  quality  copper  job  for  the  price  of  rustable 
pipe.  Just  figure  the  time  to  make  all  those  joints,  thread  the 
pipe  and  swing  a  wrench.  It's  much  simpler  and  easier 
handling  when  you  can  use  solder  fittings.  And  there’s  less 
chance  of  leaks,  too. 

’’And  when  you  get  into  the  5*  and  4'  sizes  one  man  can 
handle  the  20'  lengths  of  copper  tube  with  ease.  It’s  when 
you  make  the  long  runs  like  that  shown  at  ceiling  line  in 
lower  photo  at  right  that  copper  rtaJ/y  shines.  With  cast  iron 
this  would  be  a  two-man  job.  Another  saving,  when  you  use 
copper,  is  that  you  can  set  up  your  ‘trees’  either  in  the  shop 
or  on  the  job,”  concluded  Mr.  Wiedenbeck 

Why  don’t  yon  follow  the  trend  to  100%  copper  plumbing.^ 
It’s  a  good  lever  to  pry  loose  the  close-figured  jobs.  At  the 
same  time,  you  earn  tbe  reputation  for  quality  installations. 

See  the  Revere  Distributor  for  Copper  Water  Tube  that 
bears  the  oldest  name  in  copper  .  .  .  Revere. 
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230  Park  Avenue.  New  York  17,  N.  Y. 
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N.  Y.i  Nrmfarl.  Aim.;  h.  Calmam,  NaU  Sahi  O^tl 
m  FrimrOal  CMat.  DtidrOalari  Etarywiart. 
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Own*ri 

Mor^lowM  Inmtiwwt  Company 
Dolloi 

A ‘<fc>#o<l -f  npinoor  I 
Wyotf  C.  Hodrich  —  Dollo* 
CoAorof  CoMfre<tor: 

Inpo  &  MoymoA,  Iac  —  Dollot 
Ait  CoAd>*>OAinp  CeA>ro<tari 
Strovt  ffonh  CoAipany 
Dollot  OAd  Hewtton 


It's  results  that  count... that’s  why  more  and 
more  architects  and  engineers  are  writing 
AGITAIR  into  their  specifications  and  that  is 
why  you  will  find  AGITAIR  now  installed  in 
leading  buildings.  Millions  of  AGITAIR  products 
are  today  providing  correct  air  handling  on 
thousands  of  applications  in  all  kinds  of  com¬ 
mercial  and  industrial  business. 

AGITAIR  provides  an  extensive  line  of  high 
velocity  mixing  boxes... air  diffusers... regis¬ 
ters. ..grilles. ..filters. ..and  exhausters.  To  as¬ 
sist  you  in  selecting  and  sizing  the  AGITAIR 
best  suited  for  your  job  condition,  Air  Devices 
Inc.  has  available  a  complete  library  of 
engineering  data. 

Ask  your  local  AGITAIR  representative  or 
write  to  Air  Devices  Inc.  for  technical  Infor¬ 
mation  on  any  of  these  products. 


Cirtwlor 

OiHutart 


SlItlHINt  —  $le>  Typ*  DiOutari 


Sauor*  and 
lacfoApwlor 
Oiffutari 


higli  valocity  wnilt  •  air  diHwMrt 
ropisfart  and  prlllat  •  filtart  •  anhowttort 


AIR  DEVICES  INC. 

185  AAADISON  AVENUE,  NEW  YORK  16.  N.Y. 
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Mad  nwM  ffidnantly 
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So  fha+'s  why 
we  cant  say 

Wade  or  equal 

eh  chief?* 


BRANDS 


^  11  LBS. 

12  LBS. 

3'^*  Spnciol  Thraod 

31^'  Standard  Pipa  Thmod 

3  Dia'Caal  ClcMiping  Lu«  wHh 
Gi^ium  Plotno  Stn«i  Kovnd 
Hnod  MocKtnn  Scrnwi. 

4  Corrosion  Rnsntont 

Hox  Hood  ^its. 

■■■■  p 

%S. 

ThfM  111'  Dio.  Holm 

.23  Sq.  ki. 

.31  Sq. in. 

44.21  Sq.  In. 

1 

49.48  Sq.  In. 

IJ 

15.48  Sq.  In. 

42.43  Sq.  In. 

WADS  MANUFACTURING  CO 

■LOIN,  ILLINOIS 


Right! 

Wade  has  no  equal! 

NOTE  Dram  comparison  data  based  on  manufacturers'  published 
literature  and  an  product  samples  purchased  on  the  market. 
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A  WEBSTER  UNIT  VENTIUTES 
AS  IT  HEATS  OR  COOLS  FOR 
COMPLETE  CLASSROOM  COMFORT 

Simply  h«*atinK  tcxlay’s  classroom  is  not  enough.  Adequate  ven¬ 
tilation  an<l  coolinjf  are  ecpially  viUil  in  providing  a  comforUible 
environment  in  which  to  teach  and  learn.  The  new  Webster 
Tnit  Ventilator  meets  all  thnn*  requirements  in  a  .single  unit 
designed  es|H*ciaIly  for  school  installation.  It  renfilates  as  it 
heats  or  c(K)1s— assuit's  gentle  circulation  of  filtered  air  at  the 
right  temiH-rature  throughout  the  nmm.  Room  air  and  outdoor 
air  are  blender!  by  a  damj)er  of  e.xclusive  design  which  assures 
pro|H*r  ventilation  and  draft-free  comfort.  Kach  unit  is  com¬ 
pletely  .self-contained.  No  exfM'nsive  central  .system  duct  work 
is  re(|uired.  The  Web.ster  Unit  Ventilator  is  engineered  to  be 
used  with  Webster  "Tru- Peri  meter”  Walvector  to  provide  a 
blanket  of  heat  the  length  of  every  wall.  Functionally  styled 
storage  units  integrate  Walvector  and  Unit  V'entilator  into  a 
custom  insUdlation  to  complement  every  .school  interior.  A 
fully  illustrated  brochure  details  performance  and  installation 
advantiiges  |)ossible  only  with  the  new  Webster  Unit  V'entilator. 
Write  for  a  copy  to<lay,  or  ask  your  Warren  Web.ster  man  about 
the  complete  line  of  Web.ster  System  Products  for  Schools. 

•  •  • 

Webster  "Tru-Perimeter”  Walvector  •  W'ebster  Cabinet  Heaters 
and  Propi'ller-Fan  I'nit  Heaters  •  W'ebster  Convector  Radiators 
•  Webster  System  Traps  and  Valves  •  Webster  Unit  Ventilator' 


WARREN  WEBSTER  A  COMPANY,  INC. 

HEATING  •  C  O  O  L  I  N  G  /  C  A  M  D  K  N  8,  NKW  J8R8KY 
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Thlt  mark  tallt  you  a  produrl  it  mad* 
o(  modern,  d«p*ndabt<<  St*«l. 


Death 

of  a  snowflake 


Pity  the  luckless  snowflake  that  lands  on  a  sidewalk,  when 
lying-in-wait.  3V^  inches  below  the  paved  surface,  is  the 
dreaded  enemy  of  all  snowflakes  a  modem  steel  pipe  snow¬ 
melting  system. 

These  systems  spell  instant  death  for  all  snowflaktv.  And. 
they’re  ideal  for  installation  around  oflke  buildings,  hot(>ls, 
churches,  theaters,  bus  terminals,  airports  and  highway  toll 
gates.  When  you’re  planning  snow-melting  systems,  he  sure 
to  include  USS  National  Steel  Pipe  in  your  plans. 

For  more  than  60  years.  National  Pipe  has  hf«en  the  con¬ 
sistent  choice  of  architects,  engineers  and  contractors  for 
every  type  of  tubular  application.  It’s  the  largest  selling 
pipe  in  the  world.  For  more  information,  wrih*  National 
Tube  Division,  United  States  Steel.  525  William  Penn 
Place,  IMttsburgh  30,  Pa.  IJSS  and  Sational  art  rtgutrrrd  tradtmarkt. 


Tht  worW*  Itfgtit  and  moti  aipariancad  manufacturar  o!  tubular  products 


National  Tube 
Division  of 
United  States  Steel 


Cotumbi«-C«**vf  SlM(  Divisioii.  S*fi  frattotce,  faciftc  ComI  Dnirtbutori 
Unrtad  SMm  SImI  liport  CoaipMy.  N««  V«rk 
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are  you  heating  the  wr^Ji^ 
of  your  building?* 


you  won’t  if  you  use 


•  dirwot  Wfd  vs  **wsr 
IndusSrIsI  hssdng 

S  hssHng  and 


sir  eoncmionlng 

a 

msfcs-up  sir 
and  vsntllailon 


S  proosss  work  ^ 


LENNOX 

Commercial 

Equipment 


get  the  most  heating 


Most  industrial  buildings  are  hard  to  heat  and  have  high  heat  losses. 
Usually  the  heating  system  simply  dumps  enough  heat  into  the  build* 
ing  to  keep  the  work  level  near  the  proper  temperature.  This  wastes 
heat,  causes  drafts,  creates  “hot  spots"  and  causes  high  ceiling 
temperatures.  Lennox  industrial  heaters  overcome  such  faults.  The 
large  capacity  blowers  and  low  internal  resistance  of  the  heaters 
make  it  possible  to  discharge  large  volumes  of  high  velocity  air 
above  the  heads  of  the  workers.  This  eliminates  hot  spots  and  levels 
temperatures  in  all  parts  of  the  building.  By  locating  the  Lennox 
heaters  on  the  floor  you  get  more  air  changes  per  hour  because 
only  the  air  in  the  active  zone  (work  level)  is  circulated.  Because 
Lennox  units  heat  only  the  work  level,  a  minimum  floor  to  ceiling 
temperature  gradient  can  be  maintained.  Keeping  the  ceiling  temper¬ 
ature  at  a  minimum  and  circulating  only  the  air  in  the  work  area 
with  Lennox  heaters  considerably  reduces  the  cost  of  heating  in¬ 
dustrial  buildings. 


Floor  mouotod  unit*  pfovido  oif  cifCulat*on  of  working  lov#!  Air  volumo  to  b# 
circulated  is  reduced^  resulting  in  moaimum  number  of  oir  turnovers  per  hour  in  the 
octive  xone  of  air  cirrulotion 


Suspended  heaters  locoted  ot  the  roof  lir>e  must  handle  lorger  volumes  of  oir  in 
order  to  provide  the  same  number  of  air  turnovers  compared  to  floor  mounted 
equipment. 


with  the  least  expense 

with 


space  heaters 


.11 

r 


A  Ntkraska  naaifactinit 
csapaay  prividis  spaca  kaat- 
ii|  aid  vaitilatiia  with 
Linii  larn  capacity  ant 
hiatirs  sispaaded  fran  thi 
caihat  NOTE  tha  old  jaakad 
aaithaatarsia  tha  forairaaad. 


Lennox  was  chosen  as  replacement  equipment  for  three  reasons.  The  old 
unit  heaters  supplied  enough  spot  heating  for  the  previous  use  of  the 
building,  but  would  not  provide  sufficient  heat  when  the  building  usage  was 
changed.  Now  Lennox  heaters  provide  uniform  wall  to  wall  coverage  with 
no  “hot  spots".  These  units  are  equipped  with  both  make  up  air  dampers 
and  dual  fuel  burners.  The  air  exhausted  from  the  building  is  replaced  by 
the  heater  rather  than  by  infiltration  of  cold  air.  Considerable  fuel  cost 
reduction  is  realized  with  the  dual  fuel  burners  on  the  Lennox  heaters.  The 
plant  IS  now  on  a  money  saving,  interruptible  gas  supply  rate  not  possible 
with  the  old  heaters. 


Lennox  units  were  chosen  for  this  |Ob  primarily  for  their  large  air  handling 
capacity  and  their  good  service  record  in  previous  installations.  The  heaters 
are  located  along  the  outside  wall  and  provide  uniform  temperature  control 
over  the  entire  building  width.  These  units  are  oil  fired  with  stack  controls. 


•  dif  ot'Wfd  **w«r' 

Industrial  haaHng 

•  haadng  and 
air  oor^Monlng 

•  nwka-up  air 
and  vandlallon 


•  prooaaa  work 


LENNOX 

Commercial 

Equipment 


LENNOX  direct 


A  NEW  BURNER  CONCEPT  .  .  .  MANV  FUEL  CHOICES  PLUS  INSTANT 
CHANGEOVER  ...  THREE  CONTROL  CHOICES:  ON-OFF,  HI-LO-OFF,  MODULATING 


*A*  Automatic  Changeover 

A  flip  of  a  switch  changes  to  standby  fuel. 

PNo  burner  changes  are  required.  One 
burner  fires  all  fuels. 

*X'*  Integral  Burner  Design 

"OG"  burners  are  an  integral  part  of  the 
unit.  For  gas,  oil  or  dual  fuels. 

jjji _ "X"  Heat  Exchanger 

Meets  U.  L.  requirements  when  subjected 
to  180°  F.  rise  over  stainless  primary  and 
aluminized  secondary  surfaces.  No  in- 

'X*  single  Motor  Operation 

One  motor  operates  fuel  unit  when  re- 
quired,  also  induced  draft  and  combustion 
air  blowers.  Combustion  air  is  pre  heated. 

-X*  Quiet  Running  Blowers 

Move  large  volumes  of  air  at  office -quiet 
sound  levels.  Motor  mounted  on  adjust- 
able  rails.  Blower  capacity  and  low  internal 
resistance  mean  good  adaptability  to  air 
conditioning. 

*'X"  Floor,  Suspended  Mounting 

Designed  to  mount  in  any  position;  up- 
flo,  down-flo  or  horizontal -flo,  with  or 
without  service  platforms. 

*X*  Master  Program  Controls 

Enclosed  to  prevent  tampering  or  damage. 
Fireye  electronic  safety  controls  standard 
on  all  units.  Stack  control  optional  on 
oil  units. 

A  UNIT  FOR  EVERY  JOB 


FULL  LINE 


INHTNUUIS 


LENNOX  Industries  Inc, 


MAtSHAurOWN.  IOWA  •  COiUMtUS.  OHIO  •  SriACUSf,  NY*  fOSl  WOtTH.  TfXAJ  •  lOS  ANOfiiS.  CAUf  •  SAlT  LAA|  CITY.  UTAH 
LITHOU.S.  A.  DW  UiOmn,  iOwa  •  DKATUt.  GIOtOiA  •  lInnOX  inouSTHIS  (CanaOaj  iTO„  TOtONTO.  0nta»0  •  CAiCAtY.  AiMtTA  FOtM  NO.  INO  605  M6 


IN  TUBING- 
Nothing 
Beats 
Copper! 

IN  COPPER- 

Nothing 

Beats 


For  FINNED  COPPER  TUBE 


Sl>^ 


READI-FIN 

Product  of  READI-FIN  MFC.  CO.* 


One-Piece  (Integral)  Construction  Pro¬ 
vides  Maximum  Heat  Transfer  Efficiency, 
Ruggedness,  Easy  Fabrication  and  Free¬ 
dom  from  Fouling. 

Extended  Surface  Is  Extruded  from  Tube 
Wall. 

Eliminates  Possibility  of  Fin  Failure  Re¬ 
sulting  from  Thermal  Shock,  Corrosion 
and  Erosion. 

Available  in  Water  Tube  Types  with 
Finned  or  Plain  Ends  and  in  Condensed 
Type  Tubes  with  Finned,  Plain  or 
Stripped  Ends. 

“READI-FIN”  Designed  for  Use  in: 

HEATING 
SUPERHEATERS 
COOLING 
INTERCOOLERS 
AETERCOOLERS 
CONDENSING 
EVAPORATING 
ROILING 
•LAST  COILS 
Etc. 

Send  for  Oetai/ed  Specifications 
of  fiEADI  FIN  Copper  Tubing 


REAOI-FIN 
TYPE  S/I 


REAOI-FIN 
TYPE  W  H 


And 
(ID 
BKASS 
PIPt 


WSo/^x  SubwdifiFies 

PfADING  V[TAIS  RfUNiNH  CORP 
Onti'l.iiinpc  I  A[)  Pcr^s  C(i  f’.i 
,  RfADI  f  IN  VtG  CO  ,  Inr  RiMdm/  P.i 
VACKfN/lt  WAirONCORP  f’.iAtiK  R 

Comp/ffrly  Inffqrotfd  Ouobfy 
Con»ro/  Oc/r  Oya-pt  Qvfinrry 

*0  Ouf  Own  Dsfribufion  Dr  pots 


For  COPPER  WATER  TUBE  Specify  READING  ‘‘LEKTRONEAL’"^ 

For  COPPER  REFRIGERATION  TUBE  Specify  READING  "LEKTROSEAL'"^ 

For  COMMERCIAL  COPPER  TUBE  (in  Varied  Shapes)  RED  BRASS  & 

COPPER  PIPE,  THREADLESS  COPPER  PIPE,  COPPER  DRAINAGE  TUBE 

Specify  READING 

For  SMALL,  SEAMLESS  PRECISION  COPPER  TUBE  Specify  MACKENZIE  WALTON 

Product  of  MACKENZIE  WALTON  CORP.* 

Tube  Corporation 

EMPIRE  STATE  BUILDING,  NEW  YORK  1,  N.  Y.  •  PLANT:  READING,  PA. 
Distribution  Depots: 

RIA0IN6,  M.  •  WOOOSIDE,  L.  I..  N.  T.,  S7-17  Northern  Blvd. 
PNILAOELPNIA,  PA.,  921  No.  Penn  St. 

ATLANTA,  6A..  690  Murphy  Ave.  S.W.,  Unit  5,  Bldg.  B 
NEW  ORLEANS,  LA.,  1102  St.  Thomas  St.  •  CNICACO,  ILL.,  305  W.  31st  St. 

CUVELAND,  ONIO,  1562  E.  55th  St.  •  DENVER.  COLO.,  2635  Walnut  St. 
DALLAS,  TEXAS,  9000  Sovereign  Row  •  HOUSTON,  TEXAS,  1121  Rothwell  St. 
LOS  ANRELES,  CALIF.,  120  No.  Santa  Fe  Ave.  •  OAKLAND,  CALIF.,  410  Hegenberger  Rd. 

I  Sold  Through  Wholetalort  Only 
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The  Equitable  Life  Atsuronce  Society 
of  the  United  States 


«•  r* 


«»•<* 


Skidfnor*.  Owin^f  ft  Marrill 
Archlt«ctt 

M«T«r,  Strena  ft  Jonat 

Meehan. cal  Engineers 

Turner  Construction  Company 
General  Contractor 

Kerby  Saunders,  Inc. 

Meehan. cal  Contractor 


VVe  thank  Turner  Construction  Company  for  permission  to  use 
their  advertisement  as  a  report  on  this  significant  project  and 
for  their  skill  in  scheduling  the  smooth  delivery  of  the  Cam¬ 
bridge  AEROSOLVE  Filters  which  will  keep  1,300,000  c.f.m. 
of  air  really  clean  throughout  the  building. 


Cambridge  Filter  Corporation 

\ 

734  E.  Erie  Blvd.,  Syracuse  1,  N.Y. 


AUGUST,  ItftO,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 
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Ain«rkon  Furnitwr*  Mcwt  Corporation  roplocos  3  proviout  boilers  with 
2  BAW  pockogo  units  . . .  Hoots  29  Million  cubic  feet  at 
fuel  cost  saving  of  22% 


n 


The  American  Furniture  Mart  domi¬ 
nating  Chicago's  skyline  with  a  17 
story  building  toppra  by  a  33  stor)’ 
tower . . .  has  29  million  cubic  feet  of 
space  to  be  heated.  It  is  the  largest 
commercial  building  in  the  world  de¬ 
voted  to  a  single  industry,  home  fur¬ 
nishings.  Throughout  the  year,  it  is 
the  national  purchasing  center  for 


thousands  of  retail  stores,  large  and 
small,  and  at  peak  markets,  upwards 
of  45,000  buyers  and  sellers  »op  iu 
display  spaces.  Tbe  recent  installation 
of  two  B&W  boilers ...  in  place  of 
three  previous  units . . .  provides  all 
the  steam  necessary  for  this  large 
heating  job  at  a  fuel  cost  saving  of 
22%.  Additional  economies  can  be 
realized  because  fuels  can  be  switched 
in  a  matter  of  minutes  to  use  the  fuel 
most  econonucal  at  any  given  time. 
Moreover,  these  new  boilers  are  fast 
steaming . . .  put  out  plenty  of  heat  in 
a  hurry  even  after  being  turned  off 
all  night. 

In  addition  to  cutting  fuel  costs,  a 
savings  that  will  pay  for  the  units  in 
five  years,  these  B&W  package  boilers 
cut  space  requirements  in  half  and 
require  fewer  men  to  keep  them  in 
operation.  It  is  interesting  to  note, 
too,  that  these  boilers  were  installed 


during  the  height  of  the  heating  sea¬ 
son  . . .  with  minimum  loss  of  heat  to 
the  building's  occupants  during  the 
changeover  period.  Furthermore,  man¬ 
agement  knows  that  any  time  in  the 
life  of  the  boiler — 10,  20  or  30  years 
hence — B&W's  nation-wide  service 
organization  will  be  promptly  and 
economically  available  if  neraed. 

Providing  the  efficiency,  economy, 
and  service  necessary  to  heat  the  coun¬ 
try's  third  lar^t  building  economi¬ 
cally  is  further  evidence-in-action 
of  dependable  steam  generation  by 
B&W.  Whatever  your  steam  require¬ 
ment  . . .  whatever  your  most  econom¬ 
ical  fuel . . .  B&W  has  the  boiler  best 
suited  to  your  heating  application. 
For  information,  contact  your  local 
B&W  representative.  He  has  all  the 
facts  on  j^ur  area.  The  Babcock  & 
Wilcox  ^mpany.  Boiler  Division, 
Barberton,  Ohio. 


BAW-THE  NATION'S  LEADING  MANUFACTURER  OF  INDUSTRIAL  BOILERS 
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THE  BABCOCK  &  WILCOX  COMPANY 

BOILER  DIVISION 


New  Airfoil  Bladed  Fans 


Whisper 


Here's  a  completely  new  line  of  Airfoil  Bladed  Fans  from  American-Standard  Industrial  Division  with  an  exclusive  radial  rir 
wheel  design  that  substantially  lowers  air  velocity  through  the  blast  area  of  the  wheel.  This  new  design,  plus  airfoil  blading 
reduces  turbulence  and  results  in  unusually  quiet  fan  operation.  Exceeding  90%  in  mechanical  efficiency.  American-Standard* 
Airfoil  Fans  are  ideal  for  both  general  ventilation  and  industrial  process  applications.  And  every  one  carries  the  AMCA  certiii(< 
rating  seal.  Get  all  the  facts.  Send  for  Bulletin  A-n03  today.  American-Standard  Industrial  Division.  Detroit  32.  .Michigan. 
In  Canada;  American-Standard  Products  (Canada)  Limited.  Toronto.  Ontario.  AMCA  Certified  Ratings 
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and  .SimaitJ  *  on  lra<lemarts  of  Amoricon  lodiotor  &  Standard  Sonitary  ( 


u^RO^MERicAN-<$tandard 


AMtitCAN  siowti  rtoouCTs  •  toss  rtooucrs  •  kiwanh  nooucts 


AH  SwMt  Ak  HMdlinf  Units 


for  the  air  conditioning  boys . . .  and  coils! 

Now,  Air  Handlers  from  Halstead  &  Mitchell  in  880  to  47,500  CFM  Range 


Before  you  buy  any  Air  Handler,  check  and  compare  these  new 
H&M  units,  feature  for  feature  and  price  for  price. 


See  how  easily  H&M  Air  Handlers  accommodate  matching  cooling 
and  heating  coils,  with  space  for  up  to  12  rows  of  coil  depth  overall!  If 
you  like,  H&M  coils  (from  2  to  68  square  feet  of  face  area)  can 
be  factory-installed,  leaving  protruding  connections  on  either  side 
for  easy  hook-up.  Halstead  &  Mitchell  makes  the  coils  you  need  to 
match:  direct  expansion,  chilled  water,  hot  water,  standard  or  non¬ 
freeze  steam.  Filter  sections  are  also  available. 


Performance?  H&M  Air  Handlers  deliver  air  against  static  loads  up 
to  2-inches  water  gauge,  and  do  it  quietly. 


HalS^MdeU 


Construction?  They’re  the  sturdiest  units  in  the  field.  Forward 
curved  centrifugal  blowers  are  enclosed  in  a  heavy  gauge  cabinet 
featuring  formed  steel  corner  posts  and  flush  mounted  panels. 

Price?  Just  ask  your  H&M  distributor.  You’ll  be  pleased.  He  has  all 
the  engineering  information,  too.  Or,  you  can  write  for  Bulletin 
AHU-100,  Halstead  &  Mitchell,  Bessemer  Building,  Pittsburgh,  Pa. 


Air  Hifldlart  •  Finntd  Coils  •  Air-Coolod  Condonsors  •  Coolmi  Towtrt  •  Wttor-Coolod  Coodonm 


AURORA 


Capacities  to  15000  EDR-To  23  GPM 


*  Low  NPSH  . . .  smooth  ultra-quiet 
operation  . . .  impeller  design  with 
curved  inlet  blade  tips  that  mini¬ 
mize  shock  loss  os  the  liquid  enters 
the  impeller. 

*  Stainless  steel  shaft — rigid  design 
eliminates  shaft  deflection  and 
assures  longer  life  for  seal  or 
packing. 

*  Stainless  steel  seals  . . .  maximum 
corrosion  resistance  .  .  .  longer 
trouble-free  life. 

*  High  efficiency  .  .  .  low  horse¬ 
power  requirement . . .  less  pow¬ 
er  is  needed  to  provide  required 


delivery  . . .  less  initial  cost  and 
lower  operating  expense. 

•  Utmost  compactness  —  minimum 
floor  space  requirements. 

•  Low  return  —  permits  maximum 
flexibility  of  application. 

•  Rugged  pump  and  receiver  con¬ 
struction  provides  maximum  long 
term  top  performance. 

•  Complete  unit  . . .  ready  for  in¬ 
stallation  of  lead  lines. 

•  Self  venting  . . .  will  not  vapor  lock. 

•  Combination  floot  switch  and  al¬ 
ternator  optional  vrhen  desired. 

•  Simplex  or  Duplex  units. 


Aurora  Pump  tpecialists  are  o/woys  available  for  consultation  on  your  requirements 


SrURORS 


AURORA  PUMP 


LOCAL  DlSTRlSUTOR  IS  LlSTtO  IN  THC  VCLLOW  ^ACCS  Of  YOUR  RHONC  SOOR 


FOR  GREATER 
CAPACITIES...  OR 
SPECIAL  CONDITIONS 


APCO  HORIZONTAL  UNITS 
Capacities  to  100,000  EDR 
150  GPM 

With  automatic  range  odjust- 
'  ment,  equalized  pressure,  and 
the  many  advantageous  fea¬ 
tures  of  APCO  Turbine  Type 
Pumps 


For  high  capacity  or  heavy  duty  ap¬ 
plications.  Pocking  Boxes  on  pumps 
optional  when  desired. 


COND-A-PAC 

CONDENSATION 
RETURN  UNITS 


FOR  ECONOMY. . .  EFFICIENCY. . . 
AND  PERFORMANCE  . . .  SPECIFY 


Ideal  for  applica¬ 
tions  where  return 
is  extremely  low  or 
below  floor  level. 


VERTICAL 

UNITS 


Capacities  to 
100,000  EDR 
1 50  GPM 
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^^Domu 


M£D*Mn*ll  Fi«w  SwitcliM — Points  out  ttto 
almost  ondlott  usos  of  flow  switchos  for  sofoty 
control  and  owtomotic  control.  Covors  dotoHs 
of  construction,  servic*  ranges,  opplkatioas. 


I 

I 

f 

I 


Basle  Safety  Centrals  far  law  Pressure  Basic  Safety  Centrals  far  Hal  Water  Space 
Steam  Bailers —  Answers  oil  safety  control  Heoting  Bailers  — Componion  piece  to  "steam** 
problems  that  arise  in  low  pressure  steam  field.  booh  opposite.  Correct  solution  of  oH  safety 
The  fsift  story  of  correct  hook  up  ond  proper  control  problems  In  the  area  of  hot  water  space 
wiring  In  simple  statements  ond  claor  diagrams.  heoting  boilers. 


Bulletins  that  make  a  basic  contribution  toward 
Retting  the  results  that  every  contractor  or  engineer 
wants... 

...safer  operation 

...more  efficient  operation 

...automatic  operation 

Read  the  brief  descriptions  of  these  booklets.  Use 
the  coupon  to  request  any  or  all  of  them.  Yours  for 
the  asking. 


MCDONNELL  &  MILLER,  fnc. 
3SOO  N.  SpouMIng  Av«.,  Chkogo  It,  IN. 


Special  Appileatiant  af  MlDannall  Praducti 
— Twenty-ona  case  tiudiet  of  simple  control 
problems  Ifsot  con  turn  up  almost  onywhere.  Each 
cose  suggests  others.  Liquid  level  and  flow  control 
problems  are  clearly  defined  and  met. 


(Ate 

^  M«  I 


111 


Coupon  Briups  Them 


%mn4  b«N«iln  (•r  bwll^tUis)  chockotfs 
Q  Steam  Booklet,  L-71 1  O 

O  Flow  Switch  Bulletin,  FS1A  O 

Company _ 


O  Hot  Water  Companion  Booklet,  P-30-C 
O  Special  Applicotion  Booklet,  ERS-A 


BOILER  WATER  FEEDERS  •  LOW  WATER  FUEL  CUT. 
OFFS*  FUMFCONTROllERS*  RELIEF  VALVES*  FLOW 
SWITCHES  *  REUTED  LIQUID  LEVEL  CONTROLS 
FOR  TANKS,  STILLS,  AIR  CONDITIONING  SYSTEMS 


NAddri 

aty. 


I  Mail  tat  MlDannall  4  Millarp  Inc.p  3500  N«  S^aMlag  Ava.,  CHicaao  Itp  III 


New  Features  at  Lower  Cost 
Offered  by  New  Designs  of 
Wing  Roof  Ventiiators  and  Fan  Equipment 


Three  new  distinctively  designed  roof 
ventilators  offer  Wing’s  famous  sturdy 
construction  plus  many  nesc  features 
at  lower  prices.  Some  of  the  unique 
features  of  these  new  models  are  nylon 
damper  bearings,  rubber  and  magnetic 
snubbing  of  dampers  for  weathertight 
closing  and  flutter  elimination,  and 
hinged  windguards. 

Now  you,  too,  can  benefit  from  the 
experience  Wing  has  gained  over 
many  years  as  a  builder  of  fan  equip¬ 
ment  to  the  exacting  requirements  of 
maritime  and  military  specifications. 
The  new  Wing  vaneaxial  and  tubeaxial 
direct  and  belt-driven  rntxlels  provide 
top  quality  and  distinctive  design 
features  at  lower  prices  than  before. 

Write  today  for  information  on  this 
new  equipment  and  how  it  can  solve 
your  summer  ventilating  problems. 


W7JV& 


Z«.  J.  WZMO  MVO.  CO. 

DIVISION  OF  ACnO  SUFF1.V  MFO.  CO.  INC. 

1SS  VRIfLANO  MIUS  ROAD.  LINOIN.  NIW  JIRSIT 

FACTORIES:  1.INOEN.  N.  J.  AND  MONTREAI..  CANADA 
IN  SUNOFSi  WANSON.  HASN-NONO.  BNUSSSI.S.  ■ELOIUM 
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system  in  the  Coming  Glass  Bldg. 

Arch  .  Horriton  &  Abromovitz  &  Abb«; 
Sfrucf  Engr  ,  Edwrardt  &  Hjorfh;  Gen  Con»r  , 
Geo.  A.  Fuller  Co.)  Mech.  Engr  ,  Jorot, 
Bourn  &  Bollet;  Heof  &  Air  Cond  Confr , 
WolFI  &  Munier,  Inc.)  Pipe  Jobber,  Chorle* 
F.  Guyon,  Inc. 


HK'I'II I.Ktf  KM  8'rKKI,  t'OMI'ANY,  FIK'niLKIIKM,  I*A.  Ciiport  Dittribvioii  Sfrel  Eupsrl  Ccrporoiion 


S,, 

■"'THi . 

> 

.  „  III.I  'n.,  •*. 

•H  •> 

. .  ' 

1  I  ii;n 
'll  IIIMNIIil  'IMI 
iiMiiNiniii  II II  (1,1)  .., , 
il  Milt  '  'I 


'"I'lii’iiiMmi  . 

««•««.<  .fin  ••*M 


iM  W'lm 


"^iM  >n 


Always  insist  on  steel  pipe  made  in  U.5.A. 


B<*thlplu‘m  Hteel  pi|>e  was  used  in 
th(‘  hi'ating  and  air  i-onditioning 
sysU'm  of  No.  2  Broadway. 

Arch  .  Emery  Rolh  &  Son*;  Gen  Confr  , 
Uri*  Brother*.  Inc.)  Mech  Engr  ,  Rutherford 
1.  Stmofd)  Heal  4  Air  Cond  Confr ,  Raiiler 
Corp.)  Pipe  Jobber,  Charles  F.  Guyon,  Inc. 


For  Strength 
,  .  .  Economy 
.  .  .  Versatility 


Bethlehem  steel  pi|)e  was  used  in  the  drainage, 
vent,  and  fire  lines  of  the  Union  Carbide  Bldg. 

Arch  ,  Skidmore,  Owing*  &  Merrill)  Gen.  Confr.,  Geo.  A. 
Fuller  Co.)  Sfrucf  Engr ,  WeiskopI  &  Pickworth;  Mech  fnqr , 
Sy*ka  &  Henne*»v;  Plumb  Confr ,  Jorcho  Brother*,  Inc.; 
Pipe  Jobber,  Chorle*  F.  Guyon,  Inc. 


Bethlehem  steel  pipe  was  used  in 
the  drainage,  vent,  and  fire  lines 
of  375  Park  Avenue. 

Arch..  Mie*  von  der  Rohe  &  Philip  Johnson; 
Gen  Confr ,  Geo.  A.  Fuller  Co.)  Mech 
Engr  ,  Joros,  Bourn  &  Bolles;  Plumb.  Confr., 
Eugene  Duklouer,  Inc.)  Pipe  Jobber, 
Glouber,  Inc. 


bethiIehem 

srpi 


BETHLEHEM  STEEL 


HE  SHOULD  HAVE 
BOUGHT  A 


CAST  fffON  BOILER 


...THE  KIND  THAT  GOES  THROUGH  AN  ORDINART  DOOR. ..NOT  A  HOLE  IN  THE  WALL 


Where  greater  heating  capacity  may  be  a  future  need,  it's 
only  horse  sense  to  install  a  boiler  which  can  meet  the  new 
demand  with  least  trouble  and  expense. 

The  sections  and  base  of  any  Weil-McLain  Boiler  can  be 
passed  through  an  ordinary  door.  In  existing  buildings, 
boiler  capacity  can  be  increased  by  adding  sections  or 
bringing  in  a  complete  new  hoWer ..  .with  no  structural 
alterations  needed.  In  new  buildings,  boiler  installation  can 
wait  until  the  job  is  under  roof. 

Weil-McLain  Boilers  offer  these  additional  extra  values... 
less  boiler  room  space... corrosion-resistant  cast  iron  con¬ 
struction. ..tested  and  rated  by  I-B-R... strain-free 
assembly  with  short  draw-rods... design  integrated  with 
burner... easy  maintenance. 

Weil-McLain  Cast  Iron  Sectional  Boilers  for  commercial 
and  industrial  installations  are  available  for  gas,  oil,  heavy 
oil,  combination  gas-light  oil  or  coal.  For  gas  and  oil 
boiler  information,  write  to  Weil-McLain  Company, 
Michigan  City,  Indiana.  Current  oil  boiler  information  is 
also  available  in  Engineer’s  Product  File  and  Sweet’s 
Architectural  File. 


UlEll-fflclAIN 

CAST  IRON  BOILERS 

Address  litoralure  requests  to  Dept.  ■•-•0 

WEIL-McLAIN  COMPANY  •  M 


WHm  imUalhns  or  addtns  rapocUy  to  a  Wrtl~ 
MclMtn  hoilrr,  nrrlmnn  and  all  ntm/tonmlM 
can  hr  moved  through  an  ordinary  dnoru<ay. 


FOE  GAS  FOR  OIL 

N*l  rolingt  to  N«l  rotings  to 

3,354,000  ITU/hr.  2.942,500  ITU/hr. 


CHIGAN  CITY,  INDIANA 
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Primary  and  secondary  pumping 

as  developed  by  B  JkG* 

cuts  heating  system  operating  costs 


Where  multiple  buildings  or  multiple  zones  within  a 
building  are  to  be  heated  with  circulated  water,  Primary 
and  Secondary  Pumping,  as  conceived  and  developed  by 
Bell  &  Gossett  engineers,  both  reduces  pump  horsepower 
and  saves  fuel  by  improving  heat  control. 

A  typical  system  consists  of  a  primary  main  contin¬ 
uously  circulated  by  a  BaG  Universal  Pump,  with 
smaller  B&G  Booster  Pumps  drawing  on  the  main  to 
supply  separate  heating  zones.  Elach  zone  pump  is  under 
individual  thermostat  control,  so  that  each  zone  can  be 
supplied  with  exactly  the  amount  of  heat  required  by 
its  function  or  exposure. 

Write  for  free  booklet  which  gives  detailed  informa¬ 
tion  on  this  more  efficient,  more  economical  method  of 
heating  with  circulated  water. 


Htd  tfnivmal  1‘ump* 
rtrcuiaUng  primary  mam*. 


COMPANY 

Dept.  GH<4,  Morton  Grove,  Illinois 

Canadian  Licenner:  S.  A.  ArmiUmnjf,  Ltd., 
I -too  O’Connor  Drive,  Toronto  16,  Ontario 


Ht(S  Boonter  Pump*  nupplying 
individual  hratinn  zone*. 


A  DIVfRSISliD  LINf  OP  HIOHiST  QUALITY  PRODUCTS 

'ai  »  A  ««  «> 

looUar  Pumpi  Pockoga  iMivid  Cooiart  Rafrigaration  Comprattert  Marlow  Pumpi  Haat  Exdiongan  Oil-lass  Ak  Compressors 
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Two  Famous  Marks  of  Quality  Get  Together 


ROLLING  MILL 


Mechanical  Contractor:  Paul  S.  Grunau  Company,  Milwaukoe.  Wit. 


Consulting  Enginoors  and  Contractors:  Klug  &  Smith  Co.,  Milwaukee,  Wis. 


To  control  its  15  miles  of  piping 
Mirro  chose  JENKINS  VALVES 

With  a  trademark  that  promises  the  finest  aluminum  prod¬ 
ucts,  Mirro  Aluminum  Co.  wanted  the  most  trusted  trade¬ 
mark  in  the  valve  world  as  an  assurance  of  reliability  for  the 
complex  piping  system  in  its  new  $12,000,000  rolling  mill 
in  Manitowoc,  Wisconsin. 

There  are  over  1 5  miles  of  piping  in  this  huge  new  mill  that 
can  produce  60,000,000  pounds  of  aluminum  foil  and  sheets 
a  year.  But  there  will  be  no  valve  problems  ...  no  avoidable 
valve  maintenance  and  replacement  expense  on  these  lines. 
Mirro  made  sure  of  that  by  installing  Jenkins  Valves 
throughout  the  system. 

There’s  no  point  in  gambling  with  valve  problems  when  you 
can  have  the  known  reliability  and  trouble-saving  quality  of 
Jenkins  Valves,  without  paying  extra  for  the  protection. 
Jenkins  Bros.,  100  Park  Avenue,  New  York  17. 

Sold  Through  Leading  Distributors  Everywhere 


Jenkins  Bronie  and  Iron  Valves  on  lines 
in  pump  house  for  water  cooling  tower 

JENKINS 
VALVE  S  ^ 


48 


AUGUST,  19*0,  All  CONDITIONING,  HEATING  AND  VENTILATING 


BUFFALO  HAS  THE 
QUALITY  UHITS 

•  to  fit  your  plant  layout 

•  to  deliver  the  exact  climate 
you  need. 

•  to  insure  low  maintenance 
operation. 

EXCLUSIVE  ADVANTA6ES 
OFFERED  IN  BUFFALO  CABINETS 

FAN  WHEELS  are  of  the  Mixed 
Flow  type  with  non-overloading 
horsepower  characteristics.  No 
need  to  oversize  motor.  Made  of 
aluminum  for  reduced  weight, 
corrosion  resistance. 

SHAFTS  are  oversize  hollow  type 
for  perfect  balance  and  operation 
well  below  critical  speed. 

BEARINGS  are  ball  type,  externally 
mounted  for  convenient  mainte¬ 
nance. 

CASINGS  are  removable;  of  heavy 
gauge  galvanized  sheets. 

COILS  are  the  highly  efficient  Aero- 
fin  brand. 

ACCESSORIES  offered  include:  filter 
boxes,  dampers,  mixing  boxes, 
humidifiers  and  moisture  elimi¬ 
nators. 


NEW  MODINE  FAN-COIL  UNITS  PERMIT  FULL-ROOM  DECORATING 

IN  BUILDINGS  WITH  CURTAIN  WALLS 


Special,  nonstandard  adaptations  of  the  Low-Boy  AIRditioner  include  provision  for  above-the-floor  concealment  of  supply  and 
return  piping  and  for  uninterrupted  wall-to-wall  installations.  Because  quantity,  delivery  and  price  are  determined  on  an 
individual  basis,  please  contact  your  Modine  sales  representative  or  write  to  the  company. 
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ISO  LOW-«OYt  IN  LAKE  MEADOWS  SOO—Modin*  Low- 
Boys  ar«  providing  yaar-round  comfort  for  residents  of 
Chicago's  newest  luxury  apartment  building  .  .  .  Lake 
Meadows  600.  This  gleaming,  glass-enveloped,  12- 
story  and  penthouse  building  overlooks  Lake  Michigan 
. . .  contains  140  apartments.  Owners:  New  York  Life 
Insurance  Co.;  Architects  and  Engineers:  Skidmore, 
Owings  A  Merrill;  Mechanical  Contractor:  Advance 
Heating  &  Air-Conditioning  Corp.;  General  Contractor: 
Turner  Construction  Co. 


Moditic  Low-Boys  arc  never  in  the  way  ...  of  architect,  decorator 
or  tenant.  They  croui  h  close  to  the  floor  as  they  heat,  cool,  filter 
and  dehumidify.  The  height  is  almost  a  full  foot  lower  than 

other  fan-coil  units.  Although  midgets  in  size,  Low-Boys  are 
giants  in  |>erfurmance.  Using  hot  or  chilled  water  from  a  central 
source,  they  deliver  year-round  comfort  .  .  .  quietly,  economical¬ 
ly.  They're  individually  controlled  thermostatically  or  manually. 
And  response  is  in.stanlaneous! 

Handsome  Low-iioy  enclosures  blend  with  the  decor  of  any 
room.  They’re  available  in  4f-,  52-,  68-  and  96-inch  lengths  .  .  . 
in  six  decorator  colors:  ivory,  putty,  rose  beige,  sepia,  almond 
green  and  dark  jade  green.  Bulletin  760B  has  complete  Low-Boy 
details.  The  coupon  will  send  your  copy  on  its  way. 


MANUFACTURING  COMPANY 


MOOINI  MANUFACTUIIIM 
COMTANY 

*>ll  0*Ko<r*n  Av«..  ta<in*,  Wii. 

Flaot*  stnd  n«w  low-Soy  Bulltlin  760B. 


flr«....„ . . . 


In  Canada:  Sarco  Canada,  Ltd.,  Toronto  8,  Ontario 
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Gives  You  MORE 


Costs  You  LESS 


industrial  air  filter 

FOR  HEATING  OR HmR  CONDITIONING 


^ALUMINUM  construction . . .  rust-proof. . .  corro¬ 
sion-resistant.  Eliminates  need  for  expensive,  heavy 
structural  design  in  filter  bank  construction. 

3^  EASY  TO  HANDLE  Light-weight  permits  car¬ 
rying,  washing  and  installing  of  many  more  filters 
per  hour. 

EASY  TO  CLEAN  Lint  and  dirt  are  easily 
flushed  off  with  water  because  of  water  soluble  Super 
Filter  Coat  (the  adhesive  with  the  built-in  detergent). 

3^  DEPTH  LOADING  Designed  to  minimize  sur¬ 
faceloading,  with  depth  loadingaccomplished  through 
successive  layers  of  slit  and  expanded  aluminum,  and 
varying  baffle  sizes. 


^  REMOVES  ODORS  Revolutionary  R  P  Super 
Filter  Coat  adhesive  adds  odor  removal  to  the  normal 
dirt-trapping  properties  of  R  P  Industrial  Air  Fillers 
— with  no  increase  in  resistance— at  no  extra  cost! 

^  GERMICIDAL  Super  Filler  Coat  adhesive  con¬ 
tains  Hexachlorophene,  the  well-known  bacteria 
destroying  agent. 

^  LOWER  RESISTANCE  Unique  baffle  design 
permits  maximum  air  passage... more  uniform  dust 
collection  within  the  filter  depth. 

3fc  HIGHER  EFFICIENCY  Scientifically  staggered 
pattern  of  flat  baffles  sets  up  a  controlled  turbulence 
that  centrifuges  dust  and  odor  particles  onto  the 
adhesive  for  maximum  efficiency. 


for  information,  write  il1» 


RKSKARCH  Oapt.  47,  Madison  1,  Wisconsin 
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EXTRA  LARGE  PIPING  COMPARTMENTS  •  COMPLETE 


SLIDE-OUT  FAN  DECK  ASSEMBLY  •  MOTOR  DISCONNECT 


PLUG  •  HELD  REVERSIBLE  COILS  •  FILTER  REMOVAL 


WITHOUT  REMOVING  PANELS  •  ADJUSTABLE  LEVELING 


LEGS  •  REMOVABLE  PANELS  FOR  EASY  INSTALLATION 


FULL  RATED  CAPACITY  •  QUIET,  EFFICIENT  OPERA¬ 


TION  •  QUALITY  MATERIALS  CRAFTED  BY  QUALITY 


WORKMANSHIP  •  BAKED  ENAMEL  FINISH  ON  BONDER- 


IZED  GALVANIZED  STEEL, 


You  g«t  mor*  bullt-ln  quality  and 
parformanea  with  McQuay  faaturaa 


by  those  who  specify,  install  and  use  individual  room 


McQuay  thin-line  design  Seasonmakers  are  extremely  versatile,  dependable  and 
exceptionally  easy  to  work  with.  That’s  why  engineers,  contractors  and  building 
operators  alike  appreciate  them  most.  These  remote,  individual  room  units  are 
ideal  for  apartments,  motels,  hotels,  offices,  hospitals  or  any  installation  utilizing 
a  central  station  heating  and  cooling  system.  They  are  available  in  four  types  in 
seven  sizes.  Floor  and  basic  models  are  made  In  sizes  from  220  to  1240  cfm;  hide¬ 
away  and  ceiling  models  from  220  to  640  cfm. 

Investigate  the  many  advantages  these  thin-line  design  McQuay  Seasonmakers 
can  offer  you  on  your  next  job.  Contact  your  local  McQuay  representative,  or 
write  McQuay,  Inc.,  1619  Broadway  Street  N.E.,  Minneapolis  13,  Minnesota. 


You  pay  no  more  for  unequalled  SLOAN  quality 


ALTERNATE  HANDLE  OPENING 


Al>  DUCT 


ALTfINATf 

HAMMf 

OriNINC 


WATII INIIT 

Tiiuuium 


Sloan  concealed  flush  valves 
can  be  installed  either  wayl 


•  On  the  job,  when  a  Flush  N  aive  can-  it%  another  example  of  the  Imiiius  of 
not  l)e  installed  according  to  plan,  the  (quality  you  ex|>ect  from  Sloan  at  no 
alternate  handle  o|>ening  is  used  to  extra  cost. 

avoid  the  obstruction.  Result:  a  saving  •  Totlay,  as  in  the  past,  when  it  comes 
of  time  and  inconvenience.  to  liiuling  new  meth(Hls  and  materials 

•  Nes,  everyiKKiy  iKrnefits  from  Sloan’s  for  maLing  Flush  Nalves  lietter,  you 
double  handle  «>pening  .  .  .  architects,  can  deiR'iid  on  Sloan  research.  And 
engineers,  wholesalers,  pluml>ers,  even  since  the  Sloan  tpiality  resulting  from 
owners!  Furnished  as  standard  equip-  this  research  costs  you  no  more... 
inent  on  all  Concealed  Flush  Valves,  why  not  male  sure  you  get  it. 


SLX3AN 


FLUSH  VALVES 


SLOAN  VALVE  COMPANY  *4300  WEST  LAKE  STREET*  CHICAGO  24,  ILLINOIS 


When  appearance 
is  also  important 
. . .  specify 

G  B  SNAPxON* 


Old  Svcurity  Life  Insurance  Bld(  ,  Intul.  ContrKtor:  Central  Insulation,  K.  C.,  Mo. 

FOR  AN  ATTRACTIVE,  FINISHED  PIPE  INSULATION  JOB. 
SPECIFY  O-B  SNAP^ON— the  original  one-piece  pipe  insulation  molded 
of  fine  glass  fibers.  On  the  job  shown  above,  canvas-covered  G-B 
SNAP*ON  was  applied  and  then  painted.  As  you  can  see  for  yourself, 
the  end  result  is  an  immaculate-looking  network  of  insulated  pipe.  And 
G-B  SNAP*ON  is  as  thermally  efficient  as  it  is  neat  in  appearance — 
usually  requires  less  thickness  than  other  general  purpose  pipe  insulations 
to  provide  specified  thermal  efficiency. 

In  addition,  G-B  SNAP'^ON  is  economical,  because  it  can  be  easily 
and  quickly  snapped  over  pipe  in  one  effortless  motion.  Because  it  is  made 
entirely  of  glass  fiber,  G-B  SNAP*ON  is  less  susceptible  to  damage,  easier 
to  handle — and  there’s  less  waste!  G-B  SNAP*ON  is  available  in  3'  (as 
used  in  the  job  above)  and  6'  sections  for  cold  and  hot  lines  up  to  350'^, 
indoors  or  out — plain  or  with  a  variety  of  factory-applied  facings. 


222  W.  10th  St..  Kaasos  City,  Me. 

Thermal  and  acoustical  glass  fiber  insulations  . . .  Molded  glass  fiber  pipe  insulation 


FOR  INFORMATION  ANO  DELIVUY 
CALL  YOUR  LOCAL  fi-l  SNAF*0N  OISTRIIUTOR 

(LISTED  IN  YELLOW  PACES) 


This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  con  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail- 
oble  immediately  upon  request. 


liKr»o««d  oir  capacity 
inducM  rapid  tytlam 
tMpon**  witliavt 
wactatul  avartiootinp. 

Saparot*  air  and 
wotar  pump*  individually 
tuluctad  to  nwut  actual 
iob  ruquirumunH. 

Control  tyttum 

tticrt  op«rat««  iitdividuol 

pump«  oitly  whun  ncudud. 

Fluaibility 

pormitting  addition  of 
radiation  without  changing 
botic  pump  intlollation. 

Low,  low, 

roturn  lino  connoction. 


ENGINEERING  COMPANY 

438  WIL80N,  SOo  NORWALK,  CONN. 
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Selecting  the  right  orifice  for  a  given  range  of  flows  is  ordinarily  a  tedious  business. 
However,  with  the  aid  of  the  chart  herein  presented,  the  task  is  greatly  simplified. 
Following  is  a  description  of  the  chart,  a  step-by-step  procedure  for  sizing  the  orifice 
with  the  aid  of  the  chart,  and  an  example  of  its  use  in  sizing  an  orifice  for  a  wind  tunnel. 


Chart  Speeds  Orifice  Sizing 


RICHARD  S.  BRIEF 

Industrial  Hygiene  Engineer.  Medical  Research  Div., 
Esso  Research  and  Engineering  Co., 

Linden,  New  Jersey 

^pHOUGH  THERE  .\RE  MANY  quantity  rate 
-*■  meters  available  to  mea.sure  the  flow  of  fluids  in 
pipes  and  ducts,  the  orifice  deserv'es  special  considera¬ 
tion  because  of  its  low  cost,  well  established  coefficient 
of  discharge,  ea.se  of  installation  and  replacement,  and 
general  acceptance  by  industry. 

Tha  Chart  Explained 

Curve  1  of  the  orifice  sizing  chart.  Fig.  2.  relates  the 
dimensionle.ss  pressure  drop  acro.ss  an  orifice  to  fi,  the 
ratio  of  orifice  to  pipe  diameter,  according  to  the  equa¬ 
tion  that  is  given  along  the  side  of  the  curve.  In  this 
equation,  the  coefficient  of  di.scharge,  C,  is  taken  at 
0.61,  a  value  which  is  substantially  correct  for  radius 


and  vena  contracta  taps  at  Reynolds  numbers  greater 
than  10,000.  See  Fig.  1. 

Cune  2  of  Fig.  2  relates  non-recoverable  pressure 
drop,  or  loss  across  the  orifice  plate,  to  the  same  /3  as 
does  Cur\’e  1.  (See  Reference  1.)  The  equation  of  the 
curve  is  also  given  on  the  chart. 

How  fo  Use  the  Chart 

The  steps  required  to  size  an  orifice  follow: 

1.  Determine  the  minimum  and  maximum  flow  rates 
that  will  be  or  are  being  used  in  the  piping  system 
under  con.sideration. 

2.  Calculate,  estimate,  or  measure  the  pressure  drop 
for  the  piping  system,  excluding  the  orifice  plate,  at 
maximum  flow  rate. 

3.  From  the  fan  (or  pump)  selected,  or  by  arbitrarily 
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R!ck«rd  S.  Brief  received  kit  BCkE  from 
Cooper  Union  in  1952.  After  two  yeert 
witk  tke  U.  S.  Atomic  Ener9y  Commission 
in  process  development,  ke  spent  enotker 
year  at  National  Lead  Company  of 
Okio's  Uranium  Refinery  in  pilot  plant 
activities.  In  1955,  ke  received  a  com¬ 
mission  in  tke  U.  S.  Public  Healtk  Service 
and  served  two  years  workin9  on  en9i- 
neerln9  evaluation  of  air  pollution  prob¬ 
lems.  After  tke  Service,  in  1957  ke  joined 
tke  Esso  Retearck  and  En9lneerin9  Com¬ 
pany  as  an  industrial  ky9iene  en9ineer 
and  is  now  employed  tkere.  At  Esso, 

Mr.  Brief  covert  tke  fields  of  ventilation, 
air  pollution,  illumination  and  matkamatical  teckniques  witkin  tke 
Medical  Retearck  Division.  A  re9lttered  professional  en9ineer  in 
New  York,  ke  it  a  member  of  tke  American  Society  of  Heatln9, 
Refri9eratin9  and  Air  Conditionin9  En9ineers,  American  Industrial 
Hy9iene  Association,  and  tke  Illuminatin9  En9ineerin9  Society.  He 
kas  publisked  widely  In  tke  fields  of  air  pollution  and  ventilation. 

a.'v'^umin]?  a  practical  power  limit,  determine  the  non- 
recoverable  pressure  drop  available  for  the  orifice  plate 
at  maximum  flow.  This  value  is  the  total  drop  avail¬ 
able,  minus  the  system  drop  without  orifice,  at  maxi¬ 
mum  flow. 

The  pressure  drop  available  for  the  orifice  at  maxi¬ 
mum  flow,  obtained  in  Step  3,  above,  divided  by  the 
velocity  head  in  the  pipe  or  duct  at  maximum  flow, 
yields  the  number  of  velocity  heads  available  for  non- 
recoverable  pressure  loss  , 

^hi^  =  L  h  (dimensionless) 

where  L  =  permanent  pressure  loss  cau.sed  by  orifice, 
in  inches  of  water  column,  and 
/i=velocity  head  in  pipe,  inches  of  water 
column. 

From  Fijr.  2,  Cur\’e  2.  with  known,  the  (i  ratio 
is  determined  and  the  orifice  sized. 

The  number  of  pipe  velocity  heads  corresi)ondintr  to 
an  orifice  reading,  A/ijf,  is  simply  the  manometer  read- 
injr  divided  by  the  velocity  head  in  the  pipe,  that  is, 

^hii  =  R  h  (dimensionless) 

where  /?= orifice  reading  in  a  vertical  manometer, 
inches  of  water  column,  and 
A  =  velocity  head  in  the  pipe,  inches  of  water 
column. 

The  minimum  acceptable  orifice  reading  may  be 
arbitrarily  chosen,  and  from  knowledge  of  the  velocity 
head  at  minimum  flow,  obtained  from  Step  1,  for 
the  minimum  reading  can  be  calculated.  With  the  num¬ 
ber  of  vdocity  heads  thus  calculated,  Cur\’e  1  is  en¬ 
tered,  the  correct  (i  ratio  is  .selected,  and  the  orifice  is 
again  .sized. 

If  the  two  p  ratios  calculated  for  minimum  and  maxi¬ 
mum  flow  are  different,  then  more  than  one  orifice  is 
necessary  to  meter  the  system  over  its  full  range  of 
flow  rates.  Of  cour.se,  if  only  one  flow’  rate  needs  be 
metered,  then  Step  3  only  would  be  u.sed  to  get 
for  that  flow.  Curve  2  would  be  u.sed  to  obtain  the 
correct  ratio  and  the  orifice  selection  would  have  been 
made. 

Reynolds  Number  in  the  pipe  should  be  checked  at 


minimum  flow  conditions  to  be  sure  it  exceeds  about 
10,000.  If  A’ If,  is  less,  then  the  coefficient  0.61  may  be 
in  error.  In  that  ca.se,  one  might  use  the  ASMK  tables 
of  cm’fficients.  (Sw  References  2  and  3.) 

An  Example 

Consider  a  wind  tunnel  which  will  be  u.s<‘<l  for  cali¬ 
bration  purpo.ses.  A  maximum  flow  of  1767  cfm  and  a 
minimum  flow  of  219  cfm  are  rt*quired.  An  8-inch  duct 
will  l>e  used.  The  tunnel  will  handle  standard  air  (70 
deg  F  and  760  mm  Hg).  Air  bleed  dami>ers  and  vari¬ 
able  fan  speed  will  be  prtnided  to  give  extreme  flexibil¬ 
ity  in  o{H*ration. 

At  minimum  flow.  219  cfm.  R»*ynolds  NumlM*r  is 
found  to  be  43.200,  that  is,  above  10,000,  so  that  the 
a.s.sumption  of  C  =  0.61  is  valid  for  the  entire  range. 

Calculation  of  pressure  drop,  excluding  orifices,  at 
maximum  flow,  1767  cfm.  yields  a  figure  of  3.0  inches 
of  water.  At  this  flow,  and  within  the  power  limita¬ 
tions  .set,  the  fan  selected  can  develop  a  pre.ssure  of 
9.0  inches.  Thus,  the  non-recoverable  pressure  loss 
available  for  the  orifice  at  maximum  flow  is  9.0  minus 
3.0,  or  6.0  inches. 

Orifice  for  Maximum  How 

The  velocity  head  in  an  8-inch  duct,  at  1767  cfm,  is 
1.60  inches.  Then  the  pressure  loss  caused  by  the 
orifice,  is  ^h,  =L  /»  =  6.0  1.60=3.75  velocity  heads. 
F'ntering  Cun’e  2  at  aA/;  =  3.75.  ft  is  found  to  be  0.715. 
The  correct  orifice  size  is  p  times  the  duct  diameter, 
or  0.715X8  inches  =  5.72  inches. 

F^ntering  CurN’e  1  at  ^  =  0.715,  the  orifice  reading, 
A/<ff  is  found  to  be  7.6.  Since  =  R  h,  and  h,  the 

velocity  head  in  the  pipe  is  known  to  be  1.60  inches, 
w’e  can  solve  for  R.  the  orifice  reading:  R  =  /»(Afij»)  = 
1.60  inches  (7.6)  =  12.2  inches  reading. 

(A  recommended  value  for  the  minimum  orifice  read¬ 
ing  in  a  vertical  manometer  is  5  inches  of  water  col¬ 
umn.  Below  that  figure,  accuracy  is  .sacrificed.  Since  an 
inclined  manometer  can  easily  give  a  magnification  of 
1 :5,  the  minimum  acceptable  pressure  for  the  orifice 
is  taken  as  one  inch  of  water  column.) 

In  the  present  ca.se,  a  minimum  of  one  inch  of  water 
was  chosen,  since  a  combination  of  vertical  and  1 :5 
inclined  nuinometers  uill  be  u.sed.  What,  then,  is  the 
lower  limit  of  flow  that  can  be  read  with  the  orifice 
selected? 

It  has  already  been  found  that  A^i,,  the  number  of 
pipe  velocity  heads,  is  7.6,  and  this  value  is  constant 
for  the  same  orifice  for  all  rates  of  flow,  it  b«Mng  a 
function  of  p  only.  Since  aA„,  the  manometer  reading, 
here  taken  at  one  inch,  dividt^d  by  h,  the  velocity  head 
in  the  pit)e.  =  R,  then  h  =  R  Afi^  =  1  inch  7.6  =  0.132 
inches  of  water  column.  This  veloc’ity  head  corresponds 
to  1454  fpm,  or  508  cfm  in  the  8-inch  duct.  Therefore, 
the  orifice  selected,  within  the  limitations  established, 
can  be  u.sed  to  meter  508  to  1767  cfm. 

In  mo.st  situation.s,  the  one  orifice  will  suffice.  In  this 
ca.se,  however,  it  is  desired  to  meter  down  to  219  cfm. 
.so  that  a  smaller  orifice  mu.st  be  .seU*ct4*d  for  the  lower 
range. 
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Sizing  the  Smaller  Orifice 

At  the  minimum  flow  of  219  cfm,  the  velocity  in  the 
8-inch  duct  is  628  fpm,  which  corresponds  to  a  velocity 
head  of  0.025  inches  of  water  column.  Again,  a  mini¬ 
mum  acceptable  manometer  reading  is  one  inch.  This 
reading,  in  terms  of  pipe  velocity  heads,  is  Afcji=/?/fc= 

1  inch  0.025  inch =40.  Entering  Curve  1  at  Ah* =40,  /5 
is  found  to  be  0.50.  The  correct  orifice  size,  then,  is 
/8XZ>=0.50  (8  inches)  =4.0  inches. 

To  determine  if  the  flow  ranges  of  the  two  orifices 
overlap,  an  estimate  of  the  upper  metering  limit  of  the 
smaller  orifice  is  made.  A  value  of  about  I20*^c  of  the 
lower  limit  of  the  larger  orifice  is  used.  If  the  head 
developed  by  the  fan  is  greater  than  that  required  by 
the  smaller  orifice  at  its  upper  metering  limit,  then 
the  two  orifices  will  indeed  cover  the  complete  range 
of  flows  and  the  sizing  task  is  completed. 

The  lower  limit  of  the  large  orifice  is  508  cfm,  and 
120%  of  it  is  625  cfm,  which,  in  an  8-inch  duct,  pro¬ 
duces  a  velocity  head  of  0.20  inches.  From  Curv’e  2,  at 
P=0.50,  AAi=29.5.  The  orifice  loss,  L  =  h(Ah^)  =0.20 
inches  (29.5)  =  5.90  inches  of  water. 

The  system  loss,  the  loss  without  the  orifice,  at  625 
cfm  must  also  be  considered.  Since  the  loss  is  propor¬ 
tional  to  the  square  of  the  flow  rate,  and  we  know  that 
the  loss  is  3.0  inches  at  1767  cfm,  the  loss  at  625  cfm  is 
3.0(625*)/(1767*)=0.4  inches. 

The  orifice  loss  plus  the  system  loss  at  625  cfm  is 
0.4 +  5.9 =6.3  inches  of  water.  A  check  against  the  fan 
data  shows  that,  at  625  cfm,  the  fan  produces  a  head 
much  greater  than  6.3  inches.  Therefore,  the  task  of 
sizing  the  orifices  is  complete. 

Disadvantages 

Although  there  are  many  outstanding  points  to  rec- 
onunend  orifices,  their  shortcomings  ought  to  be  men¬ 
tioned.  Among  these  are:  (1)  high  non-recoverable 
head  los.s,  (2)  low  capacity,  (3)  flanges  or  special  con¬ 
struction  are  required  for  installation,  and  (4)  unless 
eccentric  or  segmental  types  of  orifices  are  used  with 
the  hole  flu.sh  with  the  bottom  of  a  horizontal  pipe, 
suspended  matter  in  the  fluid  may  build  up  on  the  inlet 
side.  These  disadvantages  of  orifices,  however,  do  not 
generally  deter  their  widespread  u.se. 

ASME  Specifications 

References  2  and  3  detail  the  extensive  work  on 
orifices  done  by  the  American  Society  of  Mechanical 
Engineers.  For  purposes  of  review,  the  ASME  speci¬ 
fications  are  presented  here: 

(a)  The  orifice  plate  should  be  constructed  of  a 
non-rusting  material  like  Monel  or  stainless  steel. 

(b)  As  nearly  as  possible,  the  orifice  plate  and  the 
holding  flange  should  have  the  same  thermal  expansion 
characteristic  for  orifices  used  in  high  temperature 
.service. 

(c)  Thickness  of  the  orifice  plate  should  be  as  shown 
in  Table  1. 

(d)  It  is  preferable  that  the  orifice  hole  be  concentric 
with  the  pipe  or  duct  and  provision  made  to  center  it 
accurately.  References  2  and  3  contain  the  details  for 
eccentric  or  segmental  orifices. 


TABLE  1— MINIMUM  ORIFICE  PLATE  THICKNESS 

Pip*  Sit*, 
lnch*t 

Tkicknou  for  S*rvic* 
b*low  600  d*9  F, 

Inch** 

TkicknoM  for  Sorvic* 
•bov*  600  d*9  P, 
Inch** 

up  to  3 

3 '32  ±  1/32 

1/4 

4  to  6 

5  32  ±  1/32 

3  8 

7  to  8 

14  ±  1/16 

1  ^2 

10  snd  ov*r 

38  ±  1/8 

1  2  to  3  4 

(e)  Width  of  the  cylindrical  tnlge  of  the  orifice  hole 
.should  be  betwe«*n  0.01/>  and  0.02/>.  If  the  plate  is 
wider  than  0.02f),  the  outlet  edge  of  the  orifice  should 
be  l>evelU*d,  as  shown  in  Fig.  1. 

(f)  Ujwtream  orifice  etlge  .should  Ik*  .square  and 
.sharp.  It  must  be  free  from  burrs  or  rounding,  so  that 
when  viewed  without  magnification,  a  beam  of  light 
will  not  be  reflected  visibly  from  its  t*dge. 

(g)  Upstream  face  of  the  plate  should  be  flat,  and 
remain  .so  within  0.010  inch  ix*r  inch  of  pijK*  diameter. 

(h)  Orifice  diameter  .should  be  measunxl  in  four 
meridian  planes  at  45®.  No  single  diameter  measure¬ 
ment  should  differ  from  the  mean  by  more  than  0.05^, . 

(i)  The  ratio,  p,  should  be  not  less  than  25'‘r,  or 
greater  than  70%. 

(j)  In  horizontal  pipe,  orifice  may  have  a  drain  hole 
flush  with  the  bottom  of  the  pipe  when  metering  gases, 
or  a  vent  flu.sh  with  the  top  of  the  pifie  when  measuring 
liquids.  Area  of  the  drain  hole  .should  be  less  than  1% 
of  orifice  are<i. 

(k)  Special  forms  of  orifices  may  be  u.sed.  One,  for 
example,  has  an  adju.stable  an*a  opening.  Such  special 
devices  .should  b«*  calibrated  individually  through  the 
whole  range  of  rec|uirt*d  area  oi»enings. 

Conclusion 

The  method  described  for  sizing  orifices  to  meter 
flow  in  known  .systems  may  be  appbed  to  both  com¬ 
pressible  and  non-compressible  fluids.  Flow  measure¬ 
ment,  however,  is  restricted  to  non-pulsating  flow  in 
the  turbulent  region,  to  ga.ses  up  to  about  0.9  of  sonic 
velocity  and  for  liquids  that  do  not  contain  suspended 
material,  although  colloidal  solutions  whose  dispersion 
approximates  homogenous  liquids  may  be  measured 

A  fluid,  to  be  successfully  metered  by  orifices,  must 
not  change  its  physical  state  or  composition  in  pa.ss- 
ing  through  the  orifice,  as  would  be  the  case  with  steam 
or  liquids  containing  dis.solved  ga.ses. 

The  reader  is  referred  especially  to  References  2  and 
3  for  recommended  construction  details.  Include<l  are 
tables  of  the  flow  coefficient  as  a  function  of  p  and 
Reynolds  Number  for  vena  contracts,  lf>  and  0  5  D 
(radius),  and  flange  taps. 
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The  higher  the  system  pressure,  the  more  fan  heat  contributes  to  the  cooling  load. 

One  solution  is  to  lower  supply  air  temperature,  thus  cutting  fan  horsepower  through 
reduced  supply  air  requirements.  When  is  this  procedure  the  most  economical  choice? 

Handling  Fan  Heat  Loads 

At  Minimum  Cost 

S.  DARYANANI 

Professional  Engineer,  New  York,  N.  Y. 


"pOWER  THAT  DRIVES  a  fan  is  eventually  con- 

verted  into  heat.  In  air  conditioning  systems,  fan 
heat  can  become  a  very  significant  part  of  the  room 
cooling  load,  especially  in  the  case  of  .systems  operating 
on  high  static  pressure. 

Two  factors  determine  the  sire  of,  and  the  power 
required  to  drive,  a  fan:  the  quantity  of  air  handled 
and  the  total  static  pressure  of  the  sy.stem.  In  any  air 
conditioning  system,  the  quantity  of  air  is,  in  turn, 
dependent  ujwn  the  total  room  sensible  heat  load  and 
the  t<*mperature  differential  between  supply  and  room 
air.  That  i.s, 

Q  =  //.  l.OH^T  (1) 

where  (?  =  Supply  air  quantity,  cfm, 

//,  =  Total  room  sensible  heat  load,  Btu  per  hr, 
A7’=Temj)erature  differential,  room  minus  sup¬ 
ply  air,  deg  F. 

Note  that  the  quantity  of  air  is  not  dependent  upon 
the  velocity  of  air  in  the  ducts  or  on  the  air  distribu¬ 
tion  arrangement  Neither  is  it  affected  by  the  type  of 
room  terminal  device.  However,  all  the.se  factors  do 
determine  the  static  pressure  drop  of  the  system,  and, 
hence,  fan  horsepower. 

Once  air  quantity  is  calculated,  fan  horsepower  can 
be  determined: 

HP  =  0.000 1573QPW  (2) 

where  //P= Required  fan  horsepower, 

0  =  Supply  air  quantity,  cfm, 

P=Total  pressure,  static  plus  velocity  pres¬ 
sures,  inches  of  water,  and 
=  Percentage  mechanical  efficiency  of  the 
fan. 

If  fan  efficiency  is  a.ssumed  to  be  75%,  then  Equa¬ 
tion  (2)  can  be  rewritten,  as  follows, 

HP=0.00021QP.  (3) 

Calculating  Fan  Haat 

Fan  power  converU*d  to  heat  is  most  conveniently 
evaluated  by  finding  the  temperature  rise  of  the  air 
handled  by  the  fan.  Since  one  hor.sepower  is  equivalent 
to  2545  Btu  per  hr,  the  ix>wer  input  of  the  fan  in  heat 
units  can  be  determined  by  the  equation: 

h  =  0.534QP.  (4) 

Rearranging  Equation  (1), 

/i  =  1.08QAf,  (5) 

where  /»  =  Heat  added  to  the  air,  Btu  per  hr,  and 
Af  =  Temperature  rise  of  the  air,  deg  F. 


From  Equations  (4)  and  (5), 

0.534QP=1.08QAf, 

At=0.494P, 

which,  upon  simplification,  becomes 

At=P/2.  (6) 

It  can  be  seen  that  the  temperature  rise  of  the  air 
and  the  fan  power  both  depend  on  fan  total  pressure. 

How  Fan  Heat  AfFects  Room  Cooling  Load 
Equation  ( 1 )  shows  that  the  net  cooling  effect  of  the 
supply  air  is  proportional  to  the  temperature  differen¬ 
tial,  aT,  while  the  heat  added  by  the  fan  is  proportional 
to  the  temperature  rise.  At.  Expressing  fan  heat  as  a 
l)ercentage  of  net  cooling  effect,  that  is. 

Percent  fan  heat  load  =  At /AT  X  100, 
and  substituting  from  Equation  (6),  the  following  re¬ 
lation  is  seen: 

Percent  fan  heat  load  =  (7) 

P/2X100/Ar  =  50P/AT. 

Table  1,  based  on  Equation  (7),  shows  that  in  a  typi¬ 
cal  high  velocity  system,  operating  on  the  temperature 
differential  of  22  deg,  and  a  static  pressure  of  8  inches 
of  water,  the  fan  contributes  18.2  of  the  net  room 
sensible  heat  load.  This  is  a  substantial  portion  of  the 
load  and  deserves  a  proper  allowance  when  loads  are 
calculated. 

Effect  on  Total  Cooling  Load 
Analysis  of  Table  1  or  Equation  (7)  indicates  that 
the  percentage  of  fan  heat  load  decreases  as  the  tem¬ 
perature  differential  increases.  An  increase  of  differen¬ 
tial  from  22  to  30  deg,  in  a  system  operating  on  8 
inches  static  pressure,  for  instance,  reduced  the  fan 
load  from  18.2  to  13.3%  of  the  total. 

Since  the  quantity  of  supply  air  will  be  reduced  in 
direct  proportion  to  the  increase  in  the  temperature 
differential,  it  seems  profitable  to  operate  on  as  high 
a  temperature  differential  as  practicable.  Besides  re¬ 
ducing  the  necessary  air  supply  quantity  and  the  fan 
heat  load,  supply  ducts  will  be  smaller,  supply  fan  size 
will  be  reduced,  there  will  be  smaller  return  air  ducts, 
and  return  air  fans  need  not  be  as  large. 

In  some  systems,  this  reduction  in  return  air  quan¬ 
tity  may  be  sufficient  to  justify  elimination  of  the  re¬ 
turn  air  system  altogether,  allowing  the  supply  unit 
to  operate  completely  on  outside  air,  eliminating  mix¬ 
ing  boxes,  dampers,  and  associated  automatic  controls. 
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TABLE  I— RATIO  OF  FAN  HEAT  TO  TOTAL  ROOM 
SENSIBLE  LOAD 


Temperature  Differential,  Fan  Total  Preuura,  Inches  of  Water 


Room  —  Supply  Air 
Tomperaturo,  Dag  F 

, _ 2 _ 

4 

■  6 

8 

10 

Parcant  Fan  Haat 

10 

10.0 

20.0 

30.0 

40.0 

50.0 

14 

7.1 

14.3 

21.5 

28.6 

35.7 

18 

5.6 

II. 1 

16.7 

22.3 

27.8 

22 

4.5 

9.1 

13.6 

18.2 

22.7 

26 

3.8 

7.7 

11.5 

15.4 

19.3 

30 

3.3 

6.7 

10.0 

13.3 

16.7 

34 

3.0 

5.9 

8.8 

11.8 

14.1 

Notes: 

1.  The  difference  between  fan  total  pressure  and  static  pressure 
is  small  if  either  the  fan  outlet  velocity  is  not  much  more  than  1500 
fpm  or  if  static  pressure  is  more  than  5  inches  of  water.  Therefore, 
usinq  static  pressure  instead  of  total  pressure  will  result  in  a 
neqllglbly  small  error. 

2.  Since  the  figures  are  based  on  fan  efficiency  of  75%,  correc* 
tion  is  required  for  fans  of  different  efficiertcy.  K^ultiplying  factor 
for  correction  is  75  Actual  fan  ffficiency. 

3.  If  the  fan  motor  Is  installed  in  the  air  stream,  the  heat  input 
will  increase.  In  that  case,  the  factor  for  correction  is  75  -t- 
( Actual  Fan  EtKciuncy  X  Motor  FtKciuncy). 

4.  In  the  case  of  a  draw-through  system,  fan  heat  should  be  added 
to  room  sensible  load,  and  in  the  case  of  a  blow-througS  system,  to 
room  grand  total  cooling  load. 


However,  increased  temperature  differentials  create 
problems,  too.  Advantages  and  di.sadvantajres  must  be 
weijfhed  to  arrive  at  the  most  economical  .system. 

Drawbacks  of  High  Temperature  Differentials: 

Effect  on  Room  Humidity 

As  .supply  air  temperature  is  reduced,  the  dehumidi¬ 
fication  effect  is  increa.sed,  so  that  room  humidity  is 
lowered.  This  process  is  shown  in  Fijf-  1- 

Although  a  low’er  room  humidity  is  desirable,  it 
increases  the  dehumidification  load  of  the  outside  air. 
This  load  can  be  substantial  when  the  .sy.stem  is  de- 
si(rned  to  take  in  larfre  quantities  of  outside  air.  In  the 
case  of  a  sy.stem  with  hijrh  temperature  differentials, 
room  humidity  should  be  determined  before  calculating 
the  outside  air  load  so  that  proper  allowance  can  be 
made  for  the  extra  dehumidification  load. 

The  increa.se  in  the  dehumidification  load  can  be 
compensated  to  some  extent  by  takintr  advantage  of 
lower  room  humidity  and  desiRninir  the  room  for  a 
.sliprhtly  higher  sensible  temperature,  thus  maintaininf? 
the  desired  Effective  Temperature.  Needle-ss  to  say. 
the  higher  room  temperature  (at  a  satisfactory  Effec¬ 
tive  Temperature)  will  occur  only  during  i)eak  load 
conditions,  which  could  be  of  ver>’  short  duration. 

Effect  on  Room  Air  Movement 

Reduction  in  supply  air  brings  about  a  corresponding 
reduction  in  air  movement  in  the  room,  which  move¬ 
ment  should  not  be  allowed  to  fall  below  the  acceptable 
minimum  air  changes  per  hour  for  the  application. 
Further,  diffusion  of  low-temperature  air  may  create 
problems  in  its  proper  and  uniform  di.stribution.  The 
situation  can  be  improved  by  u.sing  .suitably  designed 
diffu.sers  or  room  terminal  devices  w’hich  mix  room 
(secondary)  air  with  .supply  (primary)  air  before 
delivering  it  to  the  room.  Actual  mixing  may  be  carried 
out  either  by  the  a.spirating  of  a  diffu.ser  or  by  induc- 


Dry  bulb  temperature,  deg  F 


R  =Room  condition.  78  deg,  50Se  rh. 

C  =  Condition  of  air  leaving  cooling  coil,  58 
deg  db.  56.8  deg  wb. 

R-C  =  Sensible  heat  line.  Sensible  Heat  Factor  = 
0.85. 

r,  =  Condition  of  air  leaving  cooling  coil  when 
temi>erature  differential  is  27  deg  (51  deg 
db,  50  deg  wb). 

ff,-C,  =  Sensible  heat  line.  Sensible  Heat  Factor = 
0.85. 

R,  =  Final  room  condition.  78  db,  40%  rh. 
Moisture  content  at  R  =12  grains  per  lb  of  air. 
Moisture  content  at  ft,  =  58  grains  i>er  lb  of  air. 
Extra  dehumidification  =  14  grains  per  lb  of  air. 

Chart  .shows  a  .system  desigm*d  for  a  room  con¬ 
dition  of  78  deg  db  and  a  relative  humidity  of 
50'‘f.  The  sy.stem  sensible  heat  ratio  is  0.85, 
which  gives  a  desired  coil  leaving  condition  of  58 
deg  db  and  56.8  deg  wb.  The  total  temjierature 
differential  is  20  deg,  which  is  equal  to  the  room 
temperature  differential  plus  the  temi)erature 
rise  cau.sed  by  the  fan  i)ower. 

If  the  total  temperature  differential  is  in¬ 
crea.sed  to  27  deg,  the  coil  leaving  condition  will 
be  51  deg  db  and  50  deg  wb,  which,  with  .sensible 
heat  line  of  0.85,  will  result  in  the  room  relative 
humidity  of  40''r. 

The  extra  dehumidification  load  in  this  ca.se 
will  be  14  grains  {)er  {mund  of  outside  air. 


Fig.  I.  How  a  greafar  tamparatura  diffarantial  batwaan 
supply  and  room  air  rasulH  in  lowar  room  humidity  and 
incraasad  dahumidification  load. 

tion  effect  of  jet  nozzles.  If  a  one-to-one  ratio  of  supply 
to  room  air  is  achieved,  room  air  movement  is  thereby 
doubled  and  the  temperature  differential  cut  in  half. 

Effact  on  Rafrigaration  Systam 

If  lower-temperature  supply  air  is  obtained  by  oper¬ 
ating  the  refrigeration  unit  at  lower  .suction  temi)era- 
ture,  the  required  horsepower  per  ton  of  refrigeration 
is  increa.sed.  This  is  not  very  serious,  considering  all 
the  advantages  of  designing  for  a  higher  temperature 
differential.  It  can  be  .shown  that  increasing  the  tem¬ 
perature  differential  from  2ti  to  30  deg  reduces  the  air 
system  by  33%,  while  maximum  increase  in  horse¬ 
power  per  ton  may  be  only  15%. 

Fan  power  adds  to  room  sensible  heat  and  the  effect 
increases  as  the  sy.stem  static  pressure  is  increa.sed. 
Therefore,  in  designing  any  system  operating  on  high 
.static  pre.ssures,  a  suitable  allowance  for  fan  heat 
loiid  must  be  included.  In  addition,  the  advantages  and 
disadvantages  of  designing  for  high  temperature  dif¬ 
ferential  .should  be  considered  if,  in  the  interest  of 
(*conomical  design,  reduction  in  fan  heat  load  is  desired. 
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Practical  Selection  of 


Sound  Control  Treatment 
for  Duct  Systems 

J.  W.  OVEREND 

Sound  Control  Department,  Metal  Products  Division 
Koppers  Company,  Inc.,  Baltimore,  Md. 


A  simplified  method  of  selecting  and  speci¬ 
fying  sound  control  equipment  with  as¬ 
surance  that  installation  will  be  correct. 


INCREASED  use  of  hiRh  velocity  air  coiiditioninpr 
systems  ha.s  caused  a  new  awareness  of  noise  as  a 
design  problem.  This  has  led  to  the  installation  of 
.sound  suppre.s.sors  in  any  duct  .system,  whether  hijrh, 
mtslium  or  low  velocity,  where  noi.se  is  likely  to  occur. 

Reliable  desiRn  information  is  almost  non-exi.stent. 
True,  the  ASHAE  Guide,  1959,  Rives  a  procedure 
for  quantitative  analysis  of  a  .sy.stem  which  yields 
exact  numbers  of  decibels  in  each  octa%'e  band  which 
mu.st  be  eliminatiHl  in  order  for  the  system  to  be  quiet. 
Wide  acceptance  of  this  method  makes  it  imj^erative 
that  the  limits  of  accuracy  of  such  a  procedure  be 
|K>int4Hl  out.  AlthouRh  no  Rreat  accuracy  has  been 
claimtHl  for  it,  the  mere  institution  of  .such  a  method 
suRRests  an  entirely  different  and  hiRher  order  of  ac¬ 
curacy  than  is.  in  fact,  the  ca.se  in  the  pre.sent  .state  of 
the  art  of  acou.stic.s. 

This  does  not  .suRRe.st  that  the  prediction  method  is 
usele.ss.  Riither,  it  can  be  used  as  a  Ruide  to  the  de- 
Rree  of  silencinR  rtHjuired.  But  becau.se  of  the  time  in¬ 
volved.  a  more  simple  yet  reliable  method  for  deter- 
mininR  the  deRree  of  silencinR  required  is  a  practical 
necessity. 

The  familiar  NC  (noi.se  criteria)  curves  shown  in 
FiR.  1  and  table  of  rooms  in  which  they  apply.  Table 
1,  (both  from  the  Guide)  may  be  used  for  most  appli¬ 
cations.  In  Reneral,  the  lower  the  NC  curve  the  Rreater 
is  the  requirement  for  silencinR. 

The  sound  output  of  a  fan  increa.ses  with  an  increa.se 
of  hor.sejwwer  or  .static  pre.ssure. 

PWL  =  100  10  loR  W’p  4  loR  p 

where  PWL  =  .sound  iK>wer  level  of  fan  in  dbe. 

=  name  plate  electrical  hor.seiK)wer  of  motor 
drivinR  fan. 

p  =  pressure  head,  inches  of  water, 
dlH‘  =  decil)els  for  which  reference  power  is  lO''* 
watt. 

The  larRer  the  fan  the  more  .sjKice  will  be  condi¬ 
tioned  by  the  fan.  Likewise,  the  .square  feet  of  outlets 
will  increase.  The  .sound  pressure  which  is  applitnl 
to  a  listener’s  ear  as  a  result  of  the  sound  ix>wer  or 
enerRy  of  the  fan  is  a  function  of  the  area  of  the  out¬ 


lets.  Therefore,  a  correction  must  be  made  for  the 
terminal  duct  area. 

SFL  =  PWL  —  10  loR  A 

where  SPL  =  sound  pre.ssure  level  at  the  outlet. 

PWL  =  sound  power  level  of  fan. 

.4  =  terminal  duct  area  in  square  feet. 

Numerically  these  factors  tend  to  nullify  each  other. 
We  have  a  relatively  small  correction  for  other  factors 
in  the  .sy.stem  such  as  runs  of  straight  unlined  ducts 
and  elbows. 

There  remains  only  one  other  factor  of  any  mag¬ 
nitude — the  reduction  of  noise  from  where  it  enters 


Fig.  I .  Sound  pressure  level  of  various  frequency  bands  at 
various  criterion  levels. 
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the  room  to  where  the  listener  hears  it.  This  factor 
depends  on  the  size  of  the  room,  the  materials  of  con¬ 
struction,  furniture,  number  of  occupants,  floor  cover¬ 
ing,  position  of  grille  or  diffuser. 

The  effect  of  the  noise  on  the  listener  will  depend 
upon  the  ambient  noise  level  of  the  room. 

Therefore,  for  a  given  use  of  a  room,  the  size,  fur¬ 
nishings  and  ambient  noise  level  we  can  usually  as¬ 
sume  that  the  conditions  are  about  the  same. 

Based  on  this  assumption,  duct  noise  reduction  can 
be  based  primarily  on  the  NC  curve  of  the  room  to 
be  air  conditioned.  This  method  has  been  used  for 
specifying  prefabricated  sound  traps  and  has  been 
found  to  be  of  practical  value. 

With  this  in  mind,  how  does  the  engineer  specify 
duct  noise  control  with  assurance  that  the  contractor 
will  install  the  treatment  required?  The  engineer  has 
various  types  from  which  to  choose. 

(1)  Duct  lining. 

(2)  Parallel  baffles. 

(3)  Egg  crate,  (baffles) 

(4)  Circular  mufflers. 

(5)  Manufactured  sound  traps. 

Each  must  be  specified  to  meet  pressure  loss  and  space 
requirements,  in  addition  to  noise  reduction. 

The  architect’s  plans  will  determine  the  con.sulting 
engineer’s  layout  of  the  system  and  show’  where  space 
is  available.  From  a  noise  reduction  standpoint,  the 
sound  treatment  should  be  as  close  to  the  outlet  as 
possible.  This  is  true  for  several  rea.sons: 


TABLE  I— RECOMMENDED  NOISE  CRITERIA  FOR 
ROOMS 

Noit«  L«v«ls  fo  b«  MMtur»d  in  Unoccupind  Rooms 


I 

Type  of  Space 

Recommended 
Noise  Criterion 
Curve 
from  Fi9.  1 

Computed 
Equivalent 
Sound  Level 
Meter 
Readinqt 

Db 

Broadcatf  ttudiot 

NC  15-20 

25-30 

Concert  halk 

Le9itifnato  tkeaters  ( 500  teats,  no 

NC  20 

30 

amplification) 

NC  20-25 

30-35 

Music  rooms 

NC  25 

35 

Schoolrooms  (no  amplification) 

NC  25 

35 

Conference  rooms  for  50 

NC  25 

35 

Apartments  and  hotels 

NC  25-30 

35-40 

Assembly  halls  (amplification) 

NC  25-30 

35-40 

Homes  (sleepin9  areas) 

NC  25-35 

35-45‘ 

Conference  rooms  for  20 

NC  30 

40 

Motion  picture  theaters 

NC  30 

40 

Hospitals 

NC  30 

40 

Churches 

NC  30 

40 

Courtrooms 

NC  30 

40 

Libraries 

NC  30 

40 

Small  private  offices 

NC  30-35 

40-45 

Restaurants 

NCA  45 

55 

Coliseums  for  sports  only  (amplification)  NCA  50 
Steno9raphic  offices 

60 

(typin9  and  business  machines) 

NC50 

60 

Factories 

NCA  40-55 

50  75 

(1)  In  addition  to  fan  and  equipment  noise,  addi¬ 
tional  noise  may  be  cau.sed  within  the  duct  by 
excessive  velocities,  duct  take-offs,  and  re-entry 
of  noi.se  through  duct  walls  from  noisy  spaces 
through  which  the  duct  travels. 

(2)  Spaces  w’ith  different  requirement.s  can  be 
treated  independently. 

(3)  No  cross-talk  between  spaces. 

In  many  ca.ses  it  is  preferable  to  in.stall  treatment 
clo.ser  to  the  source  becau.se  of  cost  or  s{>ace  limita¬ 
tions.  Ec’onomic  and  space  consideration  should  be 
made  at  time  of  layout. 

Where  it  is  impossible  to  a.scertain  the  ultimate  use 
of  .spaces  at  the  time  of  layout,  the  branch  take-offs 
at  each  floor  are  the  mo.st  advantageous  position  for 
sound  treatment.  Maximum  pre.ssure  loss  for  the  sound 
treatment  is  easily  determined  at  the  time  of  layout. 
This  should  be  sjjelled  out  either  on  the  drawings  or 
in  the  .schedule  of  sound  attenuators  in  the  specifica¬ 
tion. 

Attenuation  or  noi.se  reduction  requirements  should 
also  appear  in  the  specifications. 

Approximate  values  of  attenuation  for  various  NC 
cur\’es  are  .set  forth  in  Table  2. 


TABLE  2— AHENUATION  REQUIRED  AT  VARIOUS 
FREQUENCIES 

I  Oct«v*  Fr«qiMncy  Band 


NC  Curve 

20- 

75 

75 

150 

150- 

300 

300 

600 

600 

1200 

11200-  1 
12400  ! 

2400 

4800 

4800 

10000 

Attenuation  Required.  Ob 

NC-50  .... 

6 

8 

10 

15 

25 

36 

29 

22 

NC-40 

7 

9 

II 

18 

30 

40 

30 

27 

NC-20  30  . 

9 

II 

17 

26 

45 

56 

46 

42 

NC-IO-15  .. 

It 

15 

24 

33 

56 

62 

55 

52 

These  numbers  can  be  u.sed  as  a  guide.  They  are 
to  be  used  w’ith  spaces  listed  in  Table  1. 

It  is  important  to  specify  attenuations  in  deciliels 
by  octave  bands  to  assure  sufficient  noise  reduction 
over  the  entire  audio  band. 

To  be  complete,  the  specification  must  also  state  the 
test  method  by  which  these  values  are  to  be  obtained. 

Unfortunately,  there  are  no  standards  in  the  air  con¬ 
ditioning  industry  for  evaluating  duct  attenuators. 
Each  method  yields  w'idely  different  values  for  the 
.same  treatment. 

Several  of  the  commonly  u.sed  test  methods  are: 

(1)  Reverberant  field  insertion  lo.ss. 

(2)  Double  reverberant  room  insertion  loss. 

(3)  Duct  end  difference. 

(4)  Duct  in.sertion  loss. 

Figure  2  shows  the  different  values  for  two  test 
methods  using  the  same  prefabricated  trap. 

The  “End  difference  te.st  method,”  described  in  the 
suggested  specification  appended  to  this  article  is  the 
most  practical  and  yields  results  which  simulate  actual 
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50- 


63  100  160  260  400  630  1000  1600  2600  4000  6300  10000 

Third  octave  band  center  frequency  in  cycles  per  second 


Rg.  2.  Comparison  of  results  of  duct  end  difference  test 
and  duct  insertion  loss  test. 

operating  values.  The  desirable  features  of  such  a  test 
are: 

(1)  Ability  to  provide  accurate  comparative  ratings. 

(2)  Ability  to  provide  absolute  values  of  noise  re¬ 
duction  which  correlate  accurately  with  per- 
fornrwnce  results. 

(3)  Flexibility. 

(4)  Simplicity. 

(5)  Ea.se  of  reproduction  by  qualified  acoustical 
labs  and/or  analysis. 

Each  .supplier  of  .sound  attenuating  devices  uses  a 
different  method  for  rating  his  product.  Therefore, 
from  the  manufacturers  literature  it  is  impossible  to 
rank  jierformance  of  one  product  with  another. 


By  defining  the  method  by  which  ratings  are  to  be 
obtained,  the  engineer  compels  the  manufacturer  to 
show  the  effectiveness  of  his  product  in  comparison  to 
other  products  offered  for  the  .same  service.  Only  then 
can  he  be  assured  that  the  contractor  installs  what  he 
has  intended  in  the  specification  at  the  most  reasonable 
price  available. 

More  information  is  known  about  the  performance 
of  manufactured  traps  than  of  any  other  duct  attenu¬ 
ators.  Attenuation  of  a  manufactured  trap  varies  with 
length  only,  generally  speaking.  In  the  case  of  lined 
duct  or  straight-through  circular  mufflers,  attenuation 
al.so  varies  with  the  cross-section  of  the  treatment. 

It  can  also  be  said,  in  general,  that  a  staggered 
baffle,  sine  wave  path,  or  helical  path  will  give  better 
performance  than  a  straight  path.  This  is  because 
when  the  line  of  sight  is  broken,  sound  is  blocked.  This 
is  demonstrated  in  jet  engine  test  cell  intake  and  ex¬ 
haust  mufflers  where  a  sine  wave  path  is  used 
extensively. 

Therefore,  it  is  important  to  be  familiar  with  the 
construction  of  the  proposed  silencing  method. 

As  most  silencers  for  air  conditioning  work  are  the 
dissipative  type,  they  use  an  absorbent  material.  The 
material  must  be  light  in  weight  and  porous.  Materials 
of  this  type  erode  easily  in  the  air-stream.  The  speci¬ 
fication  should  outline  the  protective  barrier  for  the 
ab.sorptive  material  to  prevent  such  erosion  with  con- 
.sequent  loss  of  effectiveness. 

A  very  complete  specification  form  is  appended  here 
as  a  guide  for  the  engineer.  It  includes  all  of  the 
points  brought  out  in  this  report. 


SPECIFICATION  FOR  DUCT  SOUND  AHENUATORS 


1.  Scope 

This  .section  covers  furni.shing  and  in.stalling  duct 
sound  attenuators,  complete. 

!.  General 

Duct  .sound  attenuators  as  hereinafter  specified 
shall  be  installed  where  indicated  on  the  draw¬ 
ings.  The  duct  .sound  attenuators  .shall  consist  of 
an  exterior  casing  with  perforated  interior  face 
sheets  backed  with  acoustically  absorbent  filler 
material.  The  exterior  casing  shall  be  provided 
with  minimum  two  inch  long  extensions  on  each 
end  for  connection  to  ductwork.  The  attenuators 
shall  be  air  tight  when  ojierating  at  an  internal 
pre.ssure  of  8  inches  w’ater  gage,  or  less,  and  shall 
handle  this  pressure  without  ca.se  distortion. 

5.  Materials 

The  exterior  casing  and  perforated  interior  face 
sheets  shall  be  constructed  of  galvanized  sheet 
steel.  The  exterior  casing  shall  be  minimum 
thickness  18  gage  and  the  perforated  interior 
face  sheets  shall  be  minimum  thickness  24  gage. 
Seams  shall  be  commercial  mastic  filled  lock  type 
or  be  continuously  welded  type.  Bonded  inorganic 
matting  shall  be  placed  between  any  acoustically 
absorbent  filler  material  and  the  perforated  face 
sheets  to  prevent  erosion  of  the  filler.  The  acous¬ 


tically  ab.sorbent  material  shall  be  inorganic  (glass 
or  mineral)  fiber. 

4.  Acoustical  and  Air-Handling  Performance 

a.  Duct  sound  attenuators  shall  be  in  accordance 
w'ith  the  following  schedules: 

Sound  Attenuation  db.  re  0.0002  Microbar 
Octave  Bands  (cps) 


37.5np  75 

150^300  I 

600 

1200  [2400  1 

r4800 

to  to 

to  '  to  ^ 

to 

to  to  * 

to 

75  150 

300  600 

1200 

2400  '  4800 

9600 

Physical  Characteristics 

Limiting  Dimensions  {Air  (Max.)  Pressure  Loss, 
Width  Height  Length  C.F.M.  In.  W.  G.  (Max.) 

b.  Certification  of  the  acoustical  performance  of 
the  duct  sound  attenuators  as  claimed  by  the 
manufacturer  shall  be  submitted  for  approval 
to  the  Consulting  Mechanical  Engineer.  Tests 
shall  be  made  by  a  recognized  independent 
acoustical  laboratory  as  approved  by  the  (k)n- 
sulting  Mechanical  Engineer.  The  testing  pro¬ 
cedure  by  the  acoustical  laboratory  shall  be  as 
follows : 
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Sound  attenuation  herein  si)efified  shall  be 
the  difference  in  sound  pressure  levels  mea¬ 
sured  one  duct  width  from  either  end  of  the 
unit  with  a  microphone  placed  on  the  central 
axis  of  the  duct  and  oriented  in  such  a  man¬ 
ner  that  the  sound  waves  are  at  a  )?razinR  in¬ 
cidence  with  resjiect  to  the  microphone  dia- 
phram.  The  noise  source  shall  be  a  random 
noise  generator  whose  output  shall  be  passed 
through  a  spectrum  shaping  one-third  octave 
band  equalizing  filter,  thence  to  a  si)eaker  sys¬ 
tem  of  which  the  output  will  produce  a  con¬ 
stant  level  per  cycle  which  will  exhibit  a  rise 
of  three  decibels  per  octave  with  increasing 
frequency.  The  loud  speaker  shall  be  located 
no  less  than  three  feet  six  inches  from  one  end 
of  the  attenuator.  No  less  than  three  feet  six 
inches  from  the  other  end  of  the  unit  there 
shall  be  an  “anechoic”  termination. 

All  of  the  equipment,  with  the  exception  of 
the  attenuator,  shall  be  housed  in  a  concrete 
duct  so  that  the  noi.se  source  and  the  termina¬ 


tion  wt*dge  are  acoustically  shielded  to  pre¬ 
vent  flanking.  The  attenuator  .shall  not  be 
acoustically  treated  externally.  The  joints  be¬ 
tween  the  material  forming  the  walls  of  the 
duct,  and  between  the  duct  and  the  attenuator, 
shall  be  .sealed  with  an  adhesive  tajH?. 

c.  Certification  of  airflow  capacitie.s  at  maximum 
pre.ssure  loss  as  specifitHi  shall  be  submittiMl 
for  approval  to  the  Consulting  Mechanical 
Engineer.  The.se  shall  l>e  made  by  a  recognized 
inde|)endent  laboratory  (qualified  to  i)erform 
airflow  te.sts)  as  approved  by  the  Consulting 
Mechanical  Engineer. 

d.  Certification  of  unit  iH*rformances  as  siM*cified 
shall  be  submitted  to  the  Consulting  Mechani¬ 
cal  Engineer  no  later  than  thirty  days  after 
award  of  contract.  Certification  shall  1m*  of 
production  units  .selected  at  random  and 
similar  to  the  units  l)eing  offered  and  the 
manufacturer’s  affidavit  to  this  effect  shall  ac¬ 
company  the  lalKiratory  rejiorts. 


NOISE  CONTROL  SYMPOSIUM 


A  research  correlation  conference  conducted  by  the 
Building  Research  Institute  brought  the  nation’s  out- 
.standing  experts  on  .sound  to  New  York  early  la.st 
year.  Following  are  a  few  quotations  from  a  136-page 
manual  of  proceedings  i.s.sued  as  BRI  Publication  706. 

“.Acoustics  involve  both  physics  and  psychology,  and 
we  cannot  .separate  the  two.  .  . .  With  the  increased  use 
of  lightweight  materials  and  the  demand  for  flexibil¬ 
ity  and  movability,  we  find  many  owners  .surpri.sed 
when  the  building  doesn’t  work  acoustically.  .  .  .  Most 
(acou.stical)  mistakes  made  in  buildings  today  come 
from  just  plain  ignorance,  neglect,  or  the  lack  of  reali¬ 
zation  that  ever>*  building  has  acoustical  problems.  .  .  . 
There  are  no  black  and  white  answers  to  acou.stical 
control.  We  can’t  .say  that  30  decibels  is  good  and  40  is 
bad,  or  any  other  number. . . .  We  have  two  very  simple 
mechani.sms  of  .sound  control  at  our  disposal,  absorp¬ 
tion  of  .sound  and  i.solation  of  .sound.  U.seful  ab.sorption 
of  sound  is  provided  by  porous  materials.  .  .  .  Sound 
i.solation,  on  the  other  hand,  which  is  the  control  of  the 
transmission  of  .sound  from  space  A  to  space  B.  is  gov¬ 
erned  almost  entirely  by  the  weight  and  other  physical 
characteri.stics  of  the  partitions.  .  .  .  We  must  remem¬ 
ber  that  when  we  a.sk  a  partition  to  give  us  a  noi.se 
reduction  or  a  transmi.ssion  loss  of  40  decibels  we 
demand  that  it  transmit  only  1  10,000th  of  the  incident 
energy. .  . .  Any  cracks  or  leaks  can  very  quickly  nullify 
the  value  of  the  good  jwrtition.’’ — Robert  B.  Sewmnn, 
Vice  Prenident,  Bolt,  Bernnek,  and  S’eu'mnn. 

“Unfortunately,  different  writers  have  used  the  .same 
terms  ...  to  label  their  .selections  (of  acceptable  .sound 
levels)  but  they  seldom  state  whether  this  is  what  they 
would  like  to  achieve  or  what  they  e.stimate  as  ju.st 
tolerable.  The  most  comprehensive  guide  to  acceptable 
noise  levels  is  base<l  on  work  .  .  .  for  the  Air  Force  .  .  . 
later  refined  by  Beranek  ...  in  the  form  of  NC  and 
NCA  cur\’es.’’ — Lewix  S.  Goodfrieml,  Rewix  S.  Good- 
friend  &  Axsoeiates. 


"The  di.scu.ssion  of  types  of  noi.se  and  metho<ls  of 
rating  them  is  not  comjJete  without  calling  attention 
to  basic  ty|>es  of  control  which  exist.  We  have  heard 
the  remark.  ‘To  quiet  a  noise—  go  to  th**  .source.’  .  , .  but 
we  cannot  go  to  the  designer  (who)  does  not  under¬ 
stand  fully  why  his  equipment  makes  noise.  Certain 
alternatives,  however,  do  exist,  and  these  can  be  cate- 
gorize<l  in  five  key  words:  Specify  quiet  equipment. 
Shield  the  equipment  by  .  .  .  ma.ssive  .  .  .  wall  struc¬ 
tures.  Attenuate  the  noise  .  .  .  l)etween  the  .source  and 
the  li.stener.  Rwluce  ( reverlM*ration)  by  the  u.se  of 
nhxorhtive  materials.  Utilize  the  distance  concept — 
i.  e.,  remove  the  .source  as  far  as  {)o.ssible  from  the 
listener.’’ — C.  J.  Hemond,  Jr.,  I'nivereity  of  Hartford. 

“In  summary  (of  a  piiper  giving  design  procedure 
and  data  for  control  of  ventilation  noi.se),  after  the 
design  goal  has  been  .set,  the  general  technique  u.sed  in 
engineering  the  .sy.stem  is  to  take  the  .sound  j)ower 
contributed  by  the  various  noi.se  sources  and  to  com¬ 
pute  the  .sound  power  which  arrives  at  a  i>articular 
working  space.  Knowing  the  acou.stical  characteristics 
of  this  .space,  one  then  computes  the  .sound  level  and 
compares  it  with  the  design  goal.  One  can  then  decide 
what  noise  control  measures  will  Im*  nece.ssary  to  obtain 
the  requir<*d  noise  environment.” — Howard  C.  Hardy, 
Howard  C.  Hardy  and  Asxocintee. 

"With  present  day  high  velocity  .systems,  the.se 
(.sound  attenuators)  are  an  e.s.sential  i)art  of  an  instal¬ 
lation  which  must  give  quiet  results.  The  particular 
types  of  construction  de.scrib<*d  in  this  (.sample)  speci¬ 
fication  have  worked  well  in  practice,  but  it  will  be 
recognized  that  there  are  many  other  tyi)es  available 
today,  including  various  manufactured  attenuators  de¬ 
signed  to  Im*  installed  ...  at  the  job.  .  .  .  The  choice  is 
primarily  an  economic  one:  Which  method  of  achieving 
the  desired  acoustic  re.sult.s  will  cost  least  or  take  least 
s|*ace  under  practical  job  conditions.’’ — Alfred  L. 
Jorox,  Jr.,  Jarox,  Baum  <t  Bollcx,  Knyineerx. 
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What  the  Air  Conditioning,  Heating,  and  Ven¬ 
tilating  Design  Engineer  Should  Know  About 


Industrial  Building 
Operators’  Problems 


The  objective  of  this  eiperience  outline  is  to  point  out 
various  features  which  might  be  considered  in  the  design 
of  rtew  industrial  buildings  or  modernization  of  existing 
facilities.  It  is  really  the  owner's  "point  of  view"  and  may 
broaden  the  engineers'  horizon  by  presenting  successful 
considerations  regarding  mechanical  facilities  for  industry. 


t'VERYONE  INVOLVED  in  dc^iKn  and  oi)eration  of 
industrial  plants  must  focus  keen  attention  on  the 
functional  and  flexibility  aspects  of  plant  facilities  if 
we  are  KoinR  to  ke<*p  pace  with  our  present-day  infla¬ 
tionary  economy.  We  must  see  to  it  that  facilities 
dollars  do  make  their  fair  contribution  to  increa.sed 
productivity  and  profit,  so  mandatory  to  lonjr-ranjre 
industrial  survival.  Further,  we  must  never  forjret  that 
a  projier  balance  between  facilities  and  the  over-all 
well-beinK  of  employees  brinsrs  about  top  efficiency. 

After  workinR  with  more  than  five  million  .square 
feet  of  industrial  facilities  at  General  Electric’s  Appli¬ 
ance  Park,  it  is  our  exin-rience  that  the  day  for  jus¬ 
tification  of  industrial  "monuments"  has  lonft  since 
(la-Hsed,  becau.se  obsolescence  of  facilities  happens  much 
faster  than  we  realize.  We  sincerely  believe  that  only 
the  most  functional  facilities  .ser\’e  the  real  intended 
purpose.  Appliance  Park  is  only  about  nine  years  old, 
and  while  it  repre.sents  the  most  modern  industrial 
design  thinkinR,  it  has  already  bwn  a  provinR  trround 
for  many  features  which  would  not  be  rei>eated.  Me¬ 
chanical  ser\'ice.s,  includinR  heatinR,  ventilatinR,  and 
air  conditioninR  are  too  often  accepted  as  a  necessary 
part  of  a  buildinR  rather  than  a  direct  productive  tool 
related  to  application  op|)ortunities. 

Ba.sed  on  our  experience,  the  basic  building  need 
V)e  only  a  shell,  with  the  mt'chanical  facilities  kept  in 
abeyance  until  the  occupancy  objectives  are  established. 
Taking  utilities  .services  piping  as  an  example,  we 
found  that  our  desiRn  idea  of  in.stallinR  only  primary 
portions  of  the.se  requirements  ixaid  Rreat  dividends. 
The  plant  site  as  a  whole  was  desiRned  and  equipped 
with  loop  type  layout,  and  this  .same  theme  was  fol¬ 
lowed  inside  the  major  buildinRS,  with  the  .secondary 
di.stribution  sy.stem  deferred  until  the  plant  layout 
needs  were  established.  The  result  of  this  action  was  a 


JOHN  VONDERHEIDE 

Manager,  Plant  Engineering 
Relations  &  Utilities  Operation,  General  Electric  Co. 
Appliance  Park,  Louisville,  Ky. 


substantial  .savinRs  in  initial  cost  and  now,  five  to  nine 
years  later  dei)endinR  upon  the  aRe  of  the  individual 
buildinR,  there  is  much  fully  utilized  manufacturing 
space  .still  not  equipped  with  the  secondary  type  in¬ 
stallations  we  would  have  had  in  place  if  the  old  con¬ 
ventional  plan  of  equipping  a  building  had  been  used. 

In  rever.se  of  the  design  criteria  used  for  most  of 
the  utilities  services  piping  8ystem.s,  multiple  sewers 
for  various  types  of  di.scharge  effluent  have  proved  to 
be  a  heavy  contributor  to  a  water  and  waste  manage¬ 
ment  program  which,  over  all,  is  presently  saving 
Appliance  Park  approximately  $250,000  per  year.  The 
multiple  sewer  sy.stem  consists  of  separate  lines  for 
sanitary,  storm,  rinse  type  wastes,  chrome,  and  cya¬ 
nide,  all  installed  on  a  simple  grid  pattern  to  the  de¬ 
gree  nece.s.sary  for  adequate  building  coverage.  While 
we  believe  that  the  long-range  dollar  .savings  potential 
has  barely  been  approached,  the  reuse  of  uncontami¬ 
nated  storm  water  in  our  mill  water  sy.stem,  the  use  of 
spent  acid  as  a  treating  constituent  for  mill  w'ater 
quality  improvement,  plus  many  similar  diversifica¬ 
tion  features  in  the  handling  of  contaminated  indus¬ 
trial  wastes  have  proven  beyond  doubt  that  our  scheme 
of  functional  isolation  was  well  worthwhile  and  will 
show'  tremendous  contributions  in  the  years  ahead. 

The  area  of  heating  and  ventilating  has  provided 
us  with  experience  that  now  dictates  quite  a  radical 
design  change  in  the  handling  of  our  type  of  high-level 
industrial  buildings.  For  the  early  constructed  build¬ 
ings,  we  used  the  conventional  recirculating  high- 
mounted  unit  heater  to  care  for  the  building’s  actual 
heat  loss  and  augmented  this  system  with  numerous 
reasonably  small  capacity  fresh-air  make-up  units, 
sized  to  provide  a  positive  building  pressure  when  bal¬ 
anced  against  process  exhaust  requirements.  These 
units  were  equipped  with  air  filters  and  located  in  the 
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truss  space  with  air  intake  through  the  roof.  Our  oper¬ 
ating  experience  shows  that  the  pressurization  idea 
was  sound  but  that  the  small-capacity,  isolated  units 
were  too  costly  to  maintain,  and  much  of  their  pur¬ 
pose  was  lost  because  of  our  being  unable  to  satisfac¬ 
torily  deliver  the  fresh  air  to  the  worker  zone  at  de¬ 
sired  temperature.  These  troubles  proved  to  be  serious 
objections.  Heat  gain  from  sun  on  the  roof  in  the  sum¬ 
mer,  air  mixing  effect  by  stratification  situations,  plus 
numerous  process  equipment  interferences  were  typical 
problems  fought.  In  addition,  we  found  that  recirculat¬ 
ing  unit  heaters  were  unnecessary  away  from  the  out¬ 
side  walls  of  our  large  buildings. 

Later  major  building  construction  included  mini¬ 
mized  use  of  recirculating  unit  heaters  with  large 
capacity  air  make-up  systems  replacing  the  numerous 
isolated  smaller  units.  The  reduction  in  maintenance 
and  improved  performance  were  very*  definitely  worth¬ 
while  achievements. 

Unfortunately,  the  real  objective  of  providing  worker 
comfort  and  reasonably  clear  factory  air  was  not  fully 
accomplished,  and  we  considered  a  broader  departure 
from  conventional  methods  for  any  new  facilities  as 
follows:  (a)  heat  loss  for  high-level  buildings  would 
be  calculated  with  recognition  of  a  woricer  zone  elesa- 
tion  of  only  20  feet  or  less;  (b)  ventilation  would 
definitely  be  by  large  unit  stations  located  entirely 
on  the  roof  with  air  discharge  down  to  the  worker 
zone  level  or  a  combination  of  large  units  for  the  in¬ 
ternal  areas  and  smaller  package  units  located  at 
worker  zone  height  through  the  exterior  walls.  Process 
heating  and  ventilation  requirements  would  be  handled 
strictly  according  to  individual  need,  and  we  would 
not  attempt  to  make  these  part  of  the  building  design; 
(c)  we  still  advocate  the  pressurization  theme  but 
would  put  more  emphasis  on  a  minimum  of  at  least 
four  air  changes  per  hour,  plus  matching  process  ex¬ 
haust  We  have  u.sed  these  criteria  for  many  later  fa¬ 
cilities  with  no  initial  cost  premium  over  other  so- 
called  conventional  methods,  and  in  many  cases  an 
operating  cost  reduction  has  resulted. 

Air  Conditioning 

On  the  subject  of  air  conditioning,  we  are  convinced 
that  the  package  type  design  approach  offers  advan¬ 
tages  which  must  be  considered,  instead  of  plunging 
ahead  and  considering  only  systems  of  most  conven¬ 
tional  design.  Again,  ba.sed  on  our  experience  with 
well  over  five  thousand  tons  of  installed  air  condition¬ 
ing,  worthwhile  evidence  can  be  presented  to  show  that 
the  design  theme,  “air  condition  according  to  estab¬ 
lished  need,”  is  more  practical  than  the  philosophy  of 
setting  design  according  to  possible  use  and  consider¬ 
ing  building  shape,  size,  and  projected  planning.  We 
have  large  central  type  systems,  central/zone  section- 
alized  systems,  package  type  unit  systems,  and  many 
individual  isolated  package  unit  applications.  Each 
type  of  system  does  have  a  place  in  the  field.  Based 
on  the  comfort  reactions  of  all  building  occupants 
along  with  process  requirements  in  some  spots,  the 
fact  can  he  accepted  that  all  of  our  various  type  sys¬ 
tems  are  doing  a  satisfactory  job.  Air  movement  in 
the  buildings  varies  from  12  changes  per  hour  with 


some  of  the  central  systems,  down  to  approximately 
five  changes  per  hour  in  large  areas  that  are  handled 
entirely  by  the  self-contained  package  type  equipment. 
Fresh  air  make-up  is  in  the  range  of  one  change  mini¬ 
mum  to  two  changes  maximum,  the  requirements  de- 
I>ending  upon  the  system  installed.  A  few  important 
results  are  as  follow’s: 

(a)  For  strictly  comfort  conditioning,  one  of  our 
typical  office  buildings  would  have  required  a  500-ton 
central  system,  but  we  elected  to  install  380  tons  of 
strategically  located  package  type  equipment.  The  ini¬ 
tial  cost  savings  were  quite  important,  and  we  have 
found  that  the  building  maintenance  cost  on  an  annual 
basis  is  approximately  $5.00  per  ton  less  than  an  iden¬ 
tical  building  with  the  central  system,  and  operating 
coat  is  lower  by  approximately  $3.00  per  ton  on  an 
annual  basis.  The  whole  reason  stems  from  the  fact 
that  people  like  different  temperature  conditions,  and 
we  are  not  wasting  any  tonnage. 

(b)  For  combination  comfort  and  proce.S8  require¬ 
ments,  we  again  have  both  central  and  package  type 
systems.  In  these  situations,  we  find  that  we  can 
wholly  justify  the  extensive  duct  layout  and  close- 
tolerance  controls  in  many  places,  because,  quite  often, 
ver>'  close  limits  for  both  temperature  and  humidity 
(plus  other  important  requisites)  may  require  ex¬ 
tremely  high  air  change  as  well  as  moisture  removal 
to  the  point  w’here  individual  units  would  be  most 
awkw'ard.  Further,  w'e  have  many  installations  where 
straight  air  conditioning  could  justifiably  be  supple¬ 
mented  with  absorption  equipment  to  gain  perfection 
in  atmosphere  control. 

We  do  believe  that  the  owner’s  dollars  can  be  spent 
to  best  advantage  if  “shortcut  to  comfort  by  {packaged 
air  conditioning  units”  is  considered  for  the  right  ap¬ 
plication  and  then  a  more  thorough  approach  given  to 
those  jobs  which  really  need  central  or  specialized  sys- 
tem.s.  True  comfort  can  be  mea-sured  only  by  the  condi¬ 
tions  that  will  satisfy  the  end  u.se  of  the  area  to  be 
conditioned. 

Our  opinion  of  imjwrtant  "|»ay  dirt”  design  funda¬ 
mentals  would  be  to  (a)  keep  the  basic  building  struc¬ 
ture  strictly  functional  and  take  the  resultant  cost 
savings  to  apply  against  all  pha.ses  of  building  service 
feature  requirements.  Again,  concentrate  on  an  ade¬ 
quate  primary  service  system  but  install  secondary 
phases  only  where  the  definite  need  is  known,  (b)  Do 
not  design  to  have  service  features  accommodate  the 
whole  building  but  work  entirely  around  the  intended 
occupancy  requirements,  (c)  U.se  a  “balance  sheet” 
approach  in  justification  of  all  revolutionary  building 
service  features,  becau.se  this  will  enable  management 
to  give  proper  evaluation  and  measure  results  in  the 
years  ahead,  (d)  Always  locate  facility  type  equip¬ 
ment  in  accessible  spots  and  be  sure  that  simplicity  and 
minimum  long-range  rearrangement  interference  are 
considered. 

With  the  fast  changing  industrial  needs  of  today, 
we  hope  to  continue  to  design  and  build  our  facilities 
in  a  way  to  achieve  even  more  functional  flexibility 
without  the  loss  of  efficiency,  and  we  are  convinced  that 
we  can  continue  to  make  an  important  contribution  to 
profitability  by  keeping  good  cost  control  on  this  type 
of  capital  investment  need. 
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Th«  knotfitsf  problem  In  connection  with  design  of  control 
centers  is  to  determine  how  much  supervision  end  control 
is  werrented.  After  explaining  the  basic  components  of  the 
pneumatic  system,  the  author  considers  the  criteria  of 
budget,  comfort  standards,  and  convenience  in  the  lay¬ 
out  of  a  control  center  for  a  typical  smaH  office  building. 
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pNEUMATIC  TRANSMISSION  has  long  been  ac- 

cepted  in  the  process  industries  as  a  simple  and 
dependable  method  of  accomplishing  remote  indica¬ 
tion  and  control  of  temperature,  pressure,  and  other 
variables.  It  is  now  established  in  the  field  of  com¬ 
fort  heating  and  air  conditioning. 

While  the  principles  employed  are  not  new,  consid¬ 
erable  ingenuity  has  been  required  to  make  this  type 
of  equipment  economically  feasible  in  the  commercial 
field.  Much  of  the  impetus  to  adapt  the  equipment 
comes  from  the  trend  toward  centralization  of  con¬ 
trols  and  operating  information  on  large  air  condi¬ 
tioning  jobs.  This  has  resulted  in  production  of  this 
type  of  equipment  in  the  quantities  necessary’  to 
realize  economical  production. 

Transmitter,  Transmission  Line,  and  Receiver 

Pneumatic  transmission  starts  with  the  conversion 
of  temperature,  humidity,  pressure,  or  other  variable 
into  a  suitable  pneumatic  signal  by  a  device  called  a 
transmitter.  The  pneumatic  signal  is  fed  into  a  trans¬ 
mission  line,  usually  *r4-inch  OD  copper  or  pla.Htic  tub¬ 
ing  run  along  the  most  economical  route.  At  the  end 
of  the  tran.smission  line  is  the  receiver  which  converts 
the  pneumatic  signal  into  the  movement  of  a  dial,  a 
pen,  or  a  control  mechani.sm,  depending  ui>on  whether 
the  receiver  is  of  the  indicating,  recording,  or  control¬ 
ling  kind. 

The  pneumatic  thermostat  .seen  in  most  commercial 
and  public  buildings  is  a  good  example  of  the  pneu¬ 
matic  transmitter,  and  the  most  well  know’n  because 
temperature  is  the  most  common  subject  of  transmis¬ 
sion.  How’ever,  the  principles  that  apply  to  thermostats 
and  temperature  transmission  apply  equally  to  other 
variables. 

Conventional  pneumatic  thermostats  measure  tem¬ 
perature  with  bi-metal  elements  or  liquid-filled  bel¬ 
lows  which  actuate  air  pressure  reducing  valves.  Pneu¬ 
matic  signals  are  thereby  initiated,  proportional  to 
the  measured  temperatures.  A  pneumatic  signal,  called 
a  control  pres.sure,  actuates  a  pneumatic  valve  or 
damper  operator  to  correct  any  deviation  in  the  tem¬ 
perature  measured  from  that  at  which  the  thermostat 
was  .set. 

In  order  that  relatively  small  deviations  in  tempera¬ 
ture  may  be  .sufficient  to  actuate  the  corrective  control 
mechanism,  it  is  nece.s.sary  that  the  thermostat  produce 
a  relatively  large  pres.sure  change  for  every  degree 
change  in  temperature.  Thu.s,  the  thermostat  will  con¬ 
vert  a  change  of  only  a  fes^’  degrees  in  temperature 
into  a  pressure  signal  change  from,  say,  3  to  15  psi. 

The  Principle  of  Negative  Feedback 

While  the  thermo.stat  functions  over  a  very  small 
temperature  range,  most  pneumatic  transmitters  must 
use  their  ranges  of  air  pressure  sparingly,  as  they  are 
required  to  function  over  a  wider  temperature  range. 
A  typical  room  temperature  transmitter.  Fig.  1,  trans¬ 
mits  a  pneumatic  signal  of  3  to  15  psi  over  a  tempera¬ 
ture  range  of  50  to  100  deg  F.  This  amounts  to  less 
than  *4  psi  per  degree.  The  .small  movements  and 
forces  required  to  produce  this  very  low  rate  of  pres¬ 
sure  change  would  make  it  quite  difficult  to  obtain  the 
accuracy  required.  Any  lost  motion  or  friction  would 
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Fig.  I.  Side  view  of  a  room  temperature  tranMnitter. 


be  proportionately  much  larger  than  in  the  thermo¬ 
stat  described  previously. 

To  eliminate  this  difficulty,  a  principle  known  as 
negative  feedback  is  used.  The  bi-metal  element  of 
Fig.  1,  which  actuates  the  control  i>ort  and  regulates 
the  output  pre.Hsure  of  the  transmitter,  is  purposely 
made  to  produce  a  large  pressure  change  per  degr»‘e 
change  in  temperature.  But  the  output  pre.ssure  is  con¬ 
nected  to  the  fe«*dback  bellows  which  is  arranged  to 
produce  a  motion  of  the  bi-metal  element  opposite 
to  that  cau.sed  by  the  tempt*rature  change.  The  net 
effect  is  the  difference  between  the  motion  caused  by 
the  temjjerature  change  and  that  cau.sed  by  the  fe«*d- 
back  bellows. 

Besides  eliminating  the  neetl  for  using  ejctremety 
small  mo\’ements,  negative  feedback  provides  a  con¬ 
tinuous  balance  between  motion  caused  by  changes  in 
temperature  and  motion  cau.sed  by  re.sultant  changes 
in  the  output  pre.ssure,  a.ssuring  an  accurate  relation¬ 
ship  between  the  two. 

Transmitters  for  measuring  the  temjM'rature  in  a 
pi[)e  or  duct  are  similar  in  principle  but  utilize  a  re¬ 
mote  bulb  thermal  .system  and  have  temfierature  ranges 
suitable  for  the  various  applications  for  which  they 
are  u.se<I. 

The  Pneumatic  Thermometer 

Receivers  for  temiK*rature  indication  are  simjJer 
devices.  In  fact,  the  most  u.sed  receiver,  or  pneumatic 
thermometer,  is  a  high  quality,  accurate  air  gage  cali¬ 
brated  in  degrees  rather  than  in  pounds  i)er  square 
inch.  If  the  transmitter  produces  a  linear  sigmtl  from 
3  to  15  psi  over  a  temperature  range  of  50  to  100  deg. 
the  gage  merely  has  to  be  calibrated  to  read  50  to  100 
deg  over  this  pressure  range.  Figure  2  is  a  drawing 
of  an  indicating  receiver  or  pneumatic  thermometer. 

A  controlling  receiver  also  is  a  relatively  simple 
device.  It  is  used  in  conjunction  w’ith  a  pneumatic  ther¬ 
mometer  when  a  control  function  is  to  be  i)erform»*d. 
It  is,  in  e.ssence,  nothing  more  than  a  controller  that  is 
responsive  to  pressure  changes.  It  receives  the  pres¬ 
sure  signal  which  represents  tem[H‘rature  changes  at 
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F!g.  2.  The  pneumatic  thermometer  is  an  air  pressure 
gage  with  scale  divided  into  degrees  of  temperature. 
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Fig.  3.  Hookup  of  a  complete  indicating  and  control 
arrangement.  Possible  variations  are  limitless. 


the  transmitter,  and  converts  it  into  a  var>'in(r  control 
jire.ssure  suitable  for  operating  pneumatic  valves, 
damirer  ojK-nitors  or  other  controlled  devices  that 
affect  the  temjM*rature  at  the  transmitter.  Unlike  a 
conventional  pressure  controller,  its  adju.stinK.  dial  is 
calibrated  in  decrees  to  match  the  temperature  ranjre 
of  the  transmitter.  It  must,  of  course,  have  a  throt¬ 
tling  rjinjre,  or  sensitivity  adjustment,  to  match  its 
res|)ons<‘  to  that  of  the  sy.stem  I)einK  controlled. 

This  receiver  controller  may  take  many  forms  to 
accommodate  any  tyi)e  of  control  .sy.stem.  It  may  Ik* 
u.sed  as  a  conventional  controller,  as  a  hiph  or  low  limit 
control,  as  a  wet  bulb  or  apimratus  dew  {toint  controller, 
or  Jis  a  ma.ster  or  a  submaster.  Other  functions,  includ¬ 
ing  recordinjr,  are  al.so  available.  From  the  standpoint 
of  the  receiver  controller,  the  transmitter  is  merely  its 
measuring  system — its  intelligence — just  as  the  con¬ 
ventional  bi-metal  element  or  remote-bulb  .system  is 
the  intelliKence  for  the  conventional  temperature  con¬ 
troller.  Transmi.ssion  between  measurinjr  i)oint  and  con¬ 
troller  is  done  by  air  rather  than  mechanically  or  by 
transmission  of  Kas  or  liquid  pressure.  Figure  3  shows 
the  hookup  of  a  complete  indicating  and  control 
arranjrement. 

Control  Centors 

Centralization  of  indication  and  control  of  buildintf 
heatinv  and  air  conditioninjr  .systems  is  helping  to 
bridge  the  Kap  between  the  ever  increasing  complexity 
of  current  sy.slems  and  the  shortage  and  hijrh  cost  of 
I)roiK*rly  trained  op»*ratin»r  and  maintenance  inrsonnel. 
Central  indication  of  imiK>rtant  oi)eratin}r  data,  suit¬ 
ably  displayed  on  a  graphic  representation  of  the 
equipment  and  sy.stems  involv(»d,  can  produce  a  pride 
in  oi>eration  and  an  understanding  of  the  sy.stem  by 
the  operatinjr  i>ersonnel  not  previously  possible. 

A  central  control  simplifies  day-to-day  operation. 
jK‘rmits  clo.ser  suj>er%’ision  of  conditions  with  conse¬ 
quent  Kn*ater  occufMint  comfort,  and  rt*lea.ses  iH‘rsonnel 
for  more  preventive  maintenance  work.  It  can  increa.se 
the  area  of  supervision  of  any  ^roup  of  personnel. 

Centralization  of  operating  data  can  be  done  with 
vastly  varyiiiK  dejtrees  of  completeness.  Any  in.stalla- 
tion  would  .seem  to  warrant  some  centralization- -the 


l)owlinK  alley  or  shopping  center  maintenance  man  or 
manatter  can  profit  from  at  least  an  indication  of  space 
temperatures  in  the  major  area  of  his  concern.  The 
mo.st  complete  centralization  of  data  (temperatures  in 
each  zone,  each  fan  system  dew  point,  return  air,  fan 
discharKe,  chilled  water  in  and  out,  converter  .supply, 
etc.)  is  probably  restricted  to  the  larjfer,  more  complex 
plant  However,  some  utilization  of  the  control  center 
idea  seems  justified  in  almost  any  installation. 

A  Simple  Control  Center 

The  simplest  control  center  would  consist  of  a  few- 
pneumatic  thermometers,  jrrouped  lofrically  on  a  panel. 
Each  of  these  thermometers  would  be  fed  with  a  tem- 
I)erature  siRnal  from  a  transmitter  located  at  the 
proper  point,  usin^r  the  transmission  principles  already 
di.scu.ssed.  To  better  understand  the  system,  the  sim¬ 
plest  of  graphic  representation  miirht  be  used — an  out¬ 
line  of  the  buildintr  with  the  pneumatic  thermometers 
located  in  this  outline  at  the  points  of  temperature 
measurement.  Figure  4  shows  such  a  control  center. 

Even  for  smaller  jobs,  recordinjr  of  important  tem¬ 
peratures  can  be  provided  economically.  Usually  it  is 
not  necessar>-  nor  desirable  to  record  all  temperatures. 
This  merely  results  in  filinjr  cabinets  full  of  unused 


Fig.  4.  A  simple  control  center  for  a  bowling  alley. 
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information.  A  single  miniature  recorder,  only  6  inches 
square,  but  with  the  same  chart  area  as  the  conven¬ 
tional  old  style  recorders,  can  serve  a  group  of  transmit¬ 
ters.  Each  transmission  line  has  a  plug-in  fitting  per¬ 
mitting  the  recorder  to  be  connected  to  and  record  any 
one  of  the  temperatures.  Records  for  five  minutes  to 
thirty  days  can  be  obtained  on  a  single  chart  without 
interrupting  the  temperature  indication  of  these  or 


any  other  points.  Two-pen  recorders  also  are  available 
if  two  simultaneous  records  are  desired. 

A  plastic  ho.se  attached  to  the  recorder,  as  shown  In 
Fig.  5,  allows  random  plug-in  recording  of  any  trouble 
spot. 

For  further  simplification  of  operation  and  ob.serv- 
ance  of  the  .system,  pneumatic  thermometers  may  be 
equipped  with  set  point  indicators — adjustable  red 
pointers  on  the  dial  face.  These  enable  the  operator  to 
tell  at  a  glance  when  any  temperature  deviates  from 
the  desired  value.  Any  indicating  pointer  protruding 
from  under  the  set  point  indicator,  as  in  Fig.  6,  wilt 
catch  the  eye. 


Pneumatic  thermometers 


Schemes  for  Larger  Systems 

Expanding  the  simple  control  center  to  accommodate 
larger  in.stallations  allows  one  to  give  vent  to  his 
imagination.  Many  feel  the  mo.Ht  obvious  addition  is  a 
means  of  re-setting,  from  the  panel,  the  temperatures 
being  indicated.  In  many  cases  this  is  true. 

For  the  conventional  interior  building  area,  how¬ 
ever.  a  temperature  setting,  once  established,  is  prob¬ 
ably  better  left  alone.  This  is  the  consensus  of  opinion 
of  a  number  of  building  engineers.  People  are  u.sually 
in  these  areas  eight  hours  a  day,  five  days  a  week,  be¬ 
come  accustomed  to  a  particular  temperature,  and  seem 
to  like  it  that  way.  Remote  reset  also  should  not  be 
used  to  correct  temperature  deviations  re.sulting  from 
faulty  functioning  of  the  system.  When  .something  is 
wrong  it  should  be  personally  investigated. 

Remote  reset  of  temperatures  does  have  a  u.se  in 
public  spaces  or  other  areas  with  varying  or  intermit¬ 
tent  occupancy.  It  is  very’  u.seful  for  pre-cooling  audi¬ 
toriums  or  other  spaces  u.sed  for  large  gatherings.  Ap- 
{varatus  dew  point  temperature  or  other  temperatures 
that  require  sea.sonal  or  occasional  adjustment  to  main¬ 
tain  the  desired  space  conditions  may  also  benefit  from 
remote  adjustment 

Many  buildings  have  a  peripheral  .sy.stem  of  some 
sort  which  allows  some  manual  readjustment  of  tem- 
I)erature  by  the  occupant.  How’ever,  where  this  is  not 
so.  or  in  various  types  of  public  buildings  equipped 
with  exterior  zone  control,  central  reset  of  tempera¬ 
tures  to  compensate  for  outdoor  changes  is  worthy  of 
consideration.  Figure  7  shows  a 
transmis.sion  .sy.Htem  including  r<‘- 
•  mote  nuinual  set  i)oint  adjustment. 


Plug  in  fittings 


Miniature  temperature 
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Hose  connection 


Rg.  5.  A  plastic  hose  attached  to  recorder  at  control 
center  allows  plug-in  recording  of  any  trouble  spot. 


Rg.  6.  When  thermometers  are  equipped  with  set-point 
indication,  area  off  its  set  point  is  spotted  at  a  glance. 
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Rg.  7.  Panel  arrangement  and 
diagram  for  reset  of  temperature 
from  the  control  center. 


Graphic  Layouts 

Other  additions  to  the  control  center  may  be  in  the 
form  of  graphic  layouts  of  various  fan  and  pump 
systems  with  temperature  indication  and  remote  reset 
at  strategic  points.  Graphic  diagrams  may  be  added  at 
varyinpr  cost.  Perhaps  the  least  expensive  involves  the 
use  of  a  series  of  pla.stic  .symbols  depicting  fans, 
pumps,  valves,  dampers,  etc.  These  .symbols  are  prop¬ 
erly  arranifed  to  match  flow  diaRrams  and  Rlued  to  the 
face  of  the  panel.  More  elaborate  Rraphics  may  be 
{tainted  reverse  enRraved  in  Incite,  or  otherwise  lami¬ 
nated  to  the  face  of  the  {tanel. 

Pilot  liRhts,  start-stop  pushbutton.s,  alarm  and  an¬ 
nunciator  systems,  slide  projection  systems  illustrat- 
inR  various  elements  of  the  installation,  and  various 
automatic  data  loRRinR  systems  may  be  incorywrated 
into  the  most  complete  control  centers. 

Control  of  Eloctric  Devices 

For  a  number  of  reasons  many  functions  that  are 
normally  electric  are  sometimes  accomplished  pneu¬ 
matically  on  control  centers.  The  multiplicity  of  air 
lines  involved  leads  to  the  use  of  multi-tube  bundles 
of  cop{)er  or  plastic  tubinR  in  plastic  or  flexible  metal 
I)rotective  sheath.s.  Such  bundles  are  available  with  as 
many  as  thirty-five  ‘4-inch  tubes  in  continuous  lenRths 
up  to  1000  ft.  It  is  a  simpde  matter  to  provide  a  few 
extra  tubes  to  uccom{>lish  the  normally  electrical  func¬ 
tions  as  startinR  and  stoppinR  of  fans  and  pum{is, 
actuatinR  siRnals,  alarms,  etc. 

To  start  an  electric  motor,  FiR.  8,  a  pneumatic  push¬ 
button  switch  at  the  control  center  is  connected  by 
tubinR  to  a  pressure  actuated  electrical  .switch  at  the 
motor  starter.  A  tarRet  RaRe,  located  adjacent  to  the 
(tushbutton,  shows  red  wh€*n  the  motor  is  runninR  and 
Rre«-n  when  it  is  8top{>ed. 

To  actuate  a  siRnal  indicatinR  an  electrical  o{)era- 
tion  at  some  remote  |X)int,  FIr.  9,  an  electrically  actu¬ 
ated  air  switch  (solenoid  air  valve)  is  connected  by 
tubinR  to  a  tarRet  RaRe  on  the  control  center. 

These  arranRements  |)ermit  all  control  center  func¬ 
tions  to  be  done  pneumatically  without  the  need  for 
conduit  and  wirinR  betw'een  the  control  center  and  the 
ap{>aratus.  Divided  responsibility  for  the  installation  is 
avoided,  and  in  nuiny  cases  at  a  reduced  cost.  Where 
explosive  hiizards  exist  this  all-pneumatic  arranRe- 
ment  is  {larticularly  attractive.  In  such  cases  even  the 
chart  drives  of  recorders  may  be  pneumatic. 


A  typical  small  office  buildinR  might  consist  of  a 
semi-occupied  basement,  Rround  floor,  and  second  and 
third  floors,  all  devoted  to  general  office  s|>ace,  with  a 
few  partitioned  private  offices  and  one  EDPC  (com¬ 
puter)  room.  It  is  heated  by  peripheral  radiation  fed 
from  a  hot  water  boiler. 

Further,  winter  ventilation  and  summer  air  condi¬ 
tioning  is  supplied  by  several  conventional  air  condi¬ 
tioning  systems  equip{)ed  with  modulating  fresh  air, 
return  air,  and  exhaust  air  dampers,  a  preheater,  cool¬ 
ing  coil,  supply  fan,  and  multiple  zone  reheat  coils. 
Refrigeration  is  provided  by  two  centrifugal  refrigera¬ 
tion  machines  with  the  usual  condenser  water  and  cool¬ 
ing  tower  arrangement. 

The  building  is  approximately  300  x  100  ft;  each 
floor  is  divided  into  eight  zones,  each  with  its  own  re¬ 
heat  coil  fed  by  the  central  air  handling  api^aratus. 

It  is  first  decided  that  the  owner  will  employ  at  least 
one  qualified  watch  engineer,  but  it  is  likely  that  the 
other  operating  and  maintenance  personnel  will  have 
a  far  less  com{>lete  education  and  be  less  ex{)erienced. 
Comfort  of  the  building  occuimnta  is  judged  important 
by  management,  and  a  basic  decision  has  been  made 
to  incorporate  a  simple  form  of  control  center  in  the 
ba.se  s{)ecification. 

How  Much  Control  Is  Warranted? 

Given  the  foregoing  conditions,  and  a  limited  budget, 
the  follow'ing  reasoning  would  be  likely: 

Because  occupant  comfort  is  considered  the  moat 
important,  there  should  be  indication  of  temi>erature 
in  the  various  areas  of  the  building.  The  number  of 
such  pwints  is  the  question.  To  have  more  points  than 
there  are  zones  is  unwarranted,  since  any  temperature 
deviation  di.scovered  in  areas  not  equipp)ed  with  tem- 
[ierature  control  could  be  traceable  only  to  air  distri¬ 
bution,  something  not  at  all  indicative  of  maintenance 
or  op)erational  trouble. 

To  have  less  temp)erature  indicating  points  than 
there  are  zones  of  conditioning  control  would  force  a 
decision  as  to  which  zones  are  the  more  important.  In 
the  present  case,  with  all  sp)ace  in  the  building  devoted 
to  general  office  use,  the  choice  would  be  a  difficult  one. 


Fig.  8  (lefi).  Pneumatic  fan  or 
pump  starting,  one  of  many  op¬ 
tional  auxiliaries  to  a  pneumatic 
control  center. 


Fig.  9  (right).  Pneumatic  alarm  in¬ 
dication  is  another  optional  auxili¬ 
ary  to  a  pneumatic  control  center, 
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Rg.  10.  Control  center  for  a  snnall  office  building.  Photo  shows  panels  before  mounting 


However,  in  this  particular  buildinf?  there  are  thirty- 
two  zones  of  reheat  control.  Thirty-two  points  of  indi¬ 
cation  of  room  temperature  for  a  buildint?  of  this  size 
would  be  stretching  the  budget  more  than  could  be 
readily  justified.  An  analysis  of  the  floor  plans  indi¬ 
cates  that,  althouRh  there  are  thirty-two  zones,  larjrely 
due  to  exposure  problems,  most  floor  areas  are  wide 
open.  Thus,  temperature  trends  can  be  picked  up  by 
half  the  number  of  points,  with  tran.smitters  located 
centrally  between  two  zones.  This  is  not  always  a  valid 
compromi.se  .solution,  especially  if  partitioning  or  occu¬ 
pancy  or  expo.sure  makes  certain  zones  quite  different 
in  heat  loadinfr  than  in  .some  adjacent  zones. 

To  further  complicate  the  problem,  many  buildinfrs 
are  equipped  with  a  jrreat  number  of  zones  in  the 
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form  of  individual  office  under-window  units  or  mixin? 
Itoxe.s.  A  .Hen.sinfr  point  in  each  would  result  in  a  very 
trreat  number  of  [>oints  on  the  control  center.  Howev’er. 
it  is  found  that,  where  air  conditioninR  facilities  are 
broken  down  into  almost  individual-office  control,  the 
value  of  remote  temperature  reading  diminishes.  Occu¬ 
pants  of  these  spac^es  can  be  allowed  to  adjust  their 
thermostat  settings  them.selves  and  thereby  .satisfy 
their  comfort  requir«*ments  without  attention  by  build¬ 
ing  o[)erating  personnel.  The  occupant  quickly  becomes 
aware  of  deviations  from  the  set  point  and  can  gener¬ 
ally  be  counted  on  to  monitor  his  own  temperature 
condition.  This  is  not  generally  the  ca.se  with  larger 
office  area-s,  and  it  is  the  latter  type  of  zoning  which 
provides  a  basis  for  central  temperature  suneillance 
by  the  operating  personnel. 

Therefore,  it  is  decided  to  provide  remote  reading  of 
temperatures  in  sixteen  typical  office  areas.  In  each  of 
these  there  will  be  installed  a  room  type  temperature 
transmitter  which  will  .sen.se  temt)erature,  convert  it 
into  an  air  pressure  signal,  as  previou.sly  described, 
which  signal  will  be  tran.smitted  to  a  pneumatic  ther¬ 
mometer  on  the  control  center. 

Provide  Remote  Readjustment? 

Whether  or  not  to  provide  remote  readjustment  of 
the  set  point  of  the  temperature  being  maintained  in 
the  sixteen  office  zones  must  be  decided.  The  bases  for 
this  deci.sion  were  discus.sed  previou.sly,  and  since  the.se 
are  typical  interior  office  areas,  it  is  realized  that  re¬ 
mote  reset  would  not  pro<luce  any  advantage.  Remote, 
temperature  reset  does  not  correct  trouble.  If  the  indi- 


74 


AUGUST,  19«0.  AIR  CONDITIONING,  HIATING  AND  VENTILATING 


CENTER 


CONTROL 


COLD  WATER  SYSTEM 


SPACE  TEMPERATURE  INDICATION 


Plug  in  connections  for  optional  recording 

(7)  r-Mi, 


CHILLED 

WATER 

COOLING 

COILS 


WET  BULB  DRY  BULB 
OUT.  AIR  OUT.  AIR 


3RD  FLOOR 


SEASON  SELECTOR 


OPTIONAL  RECORDING 


rST  FLOOR 


Pneumatic-* 

thermometers 


•  •  AC  5  AC  6  AC  7  AC  8 

Plug  in  to  any  point  for  temporary  recording 


GROUND  FLOOR 


L  _  _  J 

.  _i 

1 

f 

\  /  Open 
/^cofe 

. 

[ _ ] 

\ 

1 

[ 

Open  core 

1 

i 

of  inttrumonh,  for  groator  clarity.  Diagrams  illustrate  the  three  instrumented  panels  in  photo. 


cation  Kyntem  npots  trouble,  the  only  solution  is  to 
send  a  man  to  the  area  to  check  on  it. 

Indication  for  Air  Handling  Equipment 
What  further  pointa  of  indication  should  be  provided 
for  the  air  handling  equipment?  The  temperature  after 
each  reheat  coil  could  be  shown  by  another  thirty-two 
thermometers  on  the  control  panel.  This  might  be  done 
where  maximum  8uper\’ision  from  the  control  center  is 
required,  but  normally  the  performance  of  the  reheat 
coil  would  be  checked  by  the  maintenance  man  upon 
discovering  that  the  room  temperature  is  off  normal 
limits.  Since  he  must  go  up  to  the  space  to  make  this 
check  anyway,  he  can  check  reheat  di.scharge  tempera¬ 
ture  at  this  time.  Therefore,  in  view  of  budgetary 
restrictions,  the  thirty-two  extra  points  of  indication 
might  not  be  justified. 

Indication  of  Fan  Discharge  Temperature 
Inclusion  of  indication  of  tempeniture  of  discharge 
of  each  supply  fan  should  be  included.  This  enables  the 
op«*rator,  upon  seeing  that  a  room  condition  was  off, 
to  check  the  respective  fan  di.scharge  and  ascertain 
whether  the  trouble  was  at  the  central  equipment  or 
not.  If  the  central  fan  was  at  fault,  he  would  save 
himself  a  trip  to  the  occupied  space. 

A  further  decision  must  be  made  as  to  whether 
other  fan  data,  as  mixture  temperature,  preheat  dis¬ 
charge  temp<*rature,  or  cooling  coil  di.scharge  tempera¬ 
ture  are  of  sufficient  importance  to  include  in  the 
remote  indication  program.  Decisions  are  based  some¬ 
what  on  the  location  of  the  fan  equipment  If  it  is 


necessary  for  the  operator  to  make  a  long  tour  of  the 
fan  system  to  analyze  performance  of  the  fan,  such 
indication  would  be  justified.  Where  humidity  is  an 
important  factor,  cooling  coil  di.scharge  temperature  or 
dew'  point  should  be  included.  In  the  immediate  case, 
since  fans  are  located  on  the  same  level  and  fairly  near 
the  control  center,  it  is  concluded  that  indication  of 
fan  discharge  temperature  alone  will  suffice. 

Central  Heating  and  Cooling 

Figure  10  .shows  what  points  on  the  central  heating 
and  cooling  sy.stem  were  selected.  Individual  prefer¬ 
ence  plays  an  important  role  in  this  area.  The  points 
that  are  .shown  in  Fig.  10  w’ere  .selected  as  the  mini¬ 
mum  facility  to  give  the  operator  a  feel  of  the  opera¬ 
tion  of  his  central  heating-cooling  water  system. 

Note  that  the  “.season  selector”,  or  summer-winter 
.switches,  are  also  included  on  the  center.  This  is  quite 
common,  since,  despite  its  name,  the  summer-winter 
switch  is  thrown  many  more  times  than  twice  a  year. 
In  the  intermediate  .seasons,  it  is  quite  common  to 
require  cooling  and  heating  alternately  within  the 
.same  day.  Centralizing  these  switches  helps  assure 
proper  attention  to  .switchovers  by  eliminating  the 
chore  of  traveling  to  the  switches.  Economy  of  opera¬ 
tion  can  be  reflected  in  such  .switching  and  direct  re¬ 
turn  on  investment  can  be  realized  from  this  part  of 
the  control  center. 

There  are  many  additional  items  that  might  be  added 
to  the  center.  These  additional  points  are  best  agreed 
upon  at  a  meeting  of  the  consulting  engineer  with  the 
owner  and  control  manufacturer. 
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A  PRETTY  SHIRLEY  TAIH  holds  copies 
of  "You  and  Public  Relafions,"  newly-pro¬ 
duced  booklet  which  the  Consulting  engi¬ 
neers  Council,  of  Springfield,  III.,  is  dis¬ 
tributing  nationally  to  members.  The  16- 
page  booklet  was  written  to  show  how  im¬ 
portant  good  public  relations  are  for  the 
consulting  engineer  and  how  they  can  be 
attained  with  regard  to  his  clients,  his  em¬ 
ployees,  and  the  public  at  large. 


THE  "INSIDE"  UNIT  of  a  split-system  unitary 
air  conditioner  is  installed  in  one  of  the  specially- 
constructed  test  rooms  at  Electrical  Testing 
Laboratories,  New  York  City,  prior  to  being 
tested  under  the  "random  test"  provisions  of  the 
18-month-old  Unitary  Air-Conditioner  Certifica¬ 
tion  Program  of  the  Air-Conditioning  and  Re¬ 
frigeration  Institute.  The  condensing  unit  will  be 
installed  in  an  adjacent  room  and  both  units  will 
be  tested  under  conditions  specified  in  ARI 
Standards  to  assure  that  they  meet  the  capacity 
ratings  shown  in  Directory  of  Certified  Units. 


A  HAPPY  75th  ANNIVERSARY  to  John¬ 
son  Service  Co.,  Milwaukee,  Wis.,  the  com¬ 
pany  responsible  not  only  for  such  sophis¬ 
ticated  control  centers  as  the  console  type 
shown  above,  but  also  for  the  1 890  temper¬ 
ature  control  installation  shown  at  right. 

Then  the  world's  most  modern  hotel,  Mil¬ 
waukee's  Hotel  Pfister  was  described  in  a 
souvenir  booklet  as  follows:  "The  Hotel 
Pfister  is  supplied  as  follows:  "The  Hotel 
Johnson  System  of  Heat  Regulation.  By 
means  of  this  system  the  steam  valves  in 

each  room  are  automatically  controlled  by  the  means  of  a  thermostat 
placed  upon  the  wall  .  .  .  Tne  temperature  of  the  room  may  be  set  at 
any  particular  degree  desired  by  the  guest,  and  relieves  both  the  guest 
and  the  hotel  employees  of  any  responsibility.  The  temperature  is  usually 
set  at  70  degrees,  and  is  kept  at  that  point  automatically  without  any 
attention  from  anyone.  Not  only  is  the  heat  controlled  by  the  thermostat 
in  the  room,  but,  by  means  of  a  switch-board  in  the  office  which  is  cared 
for  by  the  young  lady  attendant,  the  heat  may  be  shut  off  from  any  room 
in  the  building,  without  moving  from  the  office." 
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EDUCATIONAL  AND  ECONOMIC 
EVALUATION  OF  SCHOOL 
AIR  CONDITIONING 


A  school  teacher,  a  school  superintendent  and  an  architect-engineer 
present  the  case  for  air  conditioning  public  schools  from  their  three 
different  viewpoints,  including  the  results  of  two  extensive  surveys.  This 
Special  Report  is  excerpted  from  papers  presented  at  a  seminar  on  Im¬ 
proving  the  Learning  Environment,  concerned  with  the  effect  of  air  con- 
ditiomng  on  both  pupils  and  teachers,  sponsored  by  Carrier  Corporation 
and  held  in  New  York  City,  June  29. 
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Results  obtained  when  teaching  in  air  conditioned  and  non*air 
conditioned  classrooms.  Survey  reports  on  comments  by  teachers 
and  school  administrators  in  other  cities. 
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¥  IKE  other  teachers  in  Alton,  III., 
^  I  became  interested  in  the  ef¬ 
fect  of  air  conditioninK  on  the  class¬ 
room  environment  when  I  learned 
in  1956  that  the  Eunice  Smith 
School,  then  under  construction, 
would  be  completely  air  conditioned. 
When  it  was  hni.shed  in  1957,  I 
moved  in  with  a  class  of  sixth  frrade 
jrifted  children  which  I  had  been 
teaching  the  previous  year.  At  the 
conclusion  of  the  year,  my  students 
moved  on  to  .secondary  .school.  I 
took  over  a  fourth-Krade  trifted 
Rroup,  but  airain  in  an  older  school. 
Thus  I  had  the  experience  of  chanjr- 
ing^  from  an  uncontrolled  to  a  pleas¬ 
ant  climate  and  back  to  an  uncon¬ 
trolled  one  again.  In  some  respects 
the  .second  move  provided  even 
sharper  evidence  than  the  fir.st. 

To  find  the  an.swers,  I  inter¬ 
viewed  some  150  teachers,  admin¬ 
istrators,  supen'i.sors,  board  mem¬ 
bers  and  interested  city  personnel 
connected  with  air  conditioned 
.schools  in  San  Angelo,  Texas,  and 
Hobbs  and  Rosw’ell,  N.  M.,  as  well 
as  in  Alton. 

They  included  teachers  from  kin¬ 


dergarten  through  senior  high  in 
both  public  and  parochial  .schools. 
I  asked  the  teachers  to  fill  out  a 
questionnaire,  then  add  information 
which  was  pertinent  but  not  covert*d 
in  the  questionnaire. 

My  discussion  is  based  on  the  re¬ 
sults  of  this  research  and  my  per- 
.sonal  experience  in  Alton.  Follow¬ 
ing  are  portions  of  the  total  en¬ 
vironment  which  .seem  important 
and  on  which  I  will  report.  Most  of 
them  are  interrelated. 

1.  Comfortable  .seating  in  a  room 
of  adequate  size  and  shape. 

2.  Control  of  lighting  and  the 
visual  environment,  including 
elimination  of  outside  dis¬ 
tractions,  u.se  of  attractive 
color  .schemes  and  adaptability 
to  audio-visual  techniques. 

3.  Control  of  noise  and  sound. 

4.  Control  of  the  thermal  envi¬ 
ronment  and  the  cleanliness  of 
the  air. 

The  air  conditioned  .schools  I  have 
.seen,  use  a  wide  variety  of  window 
arrangements.  Some  .schools  such 
as  Eunice  Smith  in  Alton  have 
the  usual  w'indows  with  Venetian 


shade.s,  supplemented  by  .skylights 
which  can  al.so  be  covered.  The 
windows  are  kept  clo.sed  during  the 
heating  and  cooling  sea.sons.  Others 
such  as  Travis  in  San  Angelo  have 
.small  windows  up  high  which  pre¬ 
vent  the  children  from  being  dis¬ 
tracted  by  outside  events.  Next  we 
see  the  newest  trend:  no  windows 
at  all.  I)e4  Notre  and  El  Capitan  in 
Roswell,  Highland  Junior  High  and 
St.  Helena  in  Hotibs  exemplify  this 
development. 

As  for  visual  aids,  the  schools 
with  few  or  no  windows  are  a  joy 
to  the  teacher.  The  u.sual  10  to  15 
minutes  are  not  needed  to  adjust 
blinds  or  arrange  the  children  and 
.set  up  the  .screen.  Instead  a  screen 
is  installed  near  the  ceiling  of  each 
classroom.  With  a  “flick  of  the 
wrist”  the  scn*en  is  down,  lights 
are  out,  and  any  ty|)e  of  vi.sual  aid 
such  as  slides,  movie,  or  projector, 
is  ready  for  use.  The  regular  les.son 
which  may  follow*  is  just  as  easily 
establi.shed. 

Another  great  advantage,  accord¬ 
ing  to  teachers,  is  the  va.st  amount 
of  workable  space  around  all  walls. 

Di.sturbances  from  the  outside 
have  aJw’ays  been  an  annoying  fac¬ 
tor  to  the  cla.s5room  teacher.  The 
control  of  sound  as  well  as  sight 
has  vital  significance.  Where  the 
indoor  climate  can  be  ordered  me¬ 
chanically,  and  the  w'indows  are 
eliminated  or  kept  clo.sed.  the  rooms 
are  virtually  .soundproof  and  the 
attentiveness  of  the  children  is 
vastly  improved.  And  w'ith  hallway 
doors  closed,  you  may  .shut  out  in¬ 
terior  noi.ses.  Genuinely  useful 
teaching  and  learning  time  is  in¬ 
creased  by  removing  interference 
from  the  sounds  of  traffic,  mowers 
and  physical  education  clas.ses. 


EFFECT  OF  AIR  CONDITIONING  ON 
TEACHER  ATTITUDES  AND  WORK  PAHERNS 
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EFFECT  OF  AIR  CONDITIONING  ON  STUDENT  PERFORMANCE 
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Fig.  2.  Influence  of  air  conditioning  on  students. 
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EFFECT  OF  AIR  CONDITIONING  ON  STUDENT 
AHITUDES  AND  BEHAVIOR  PAHERNS 

Hi  Niii 

CZD  am 

Lks  tMSiM 
GfMttr  CTMthrMMts 
CrMttr  wiiMMis  M 

■CMft  MMtStiMS 

Htn  MatiMss 
i«  yrtptwtin  •!  poptrf 

Um  iatiiM 

Ittt  drtwtiMts 


EFFECT  OF  AIR  CONDITIONING  ON  CLASSROOM  CONDITIONS 
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Fig.  3.  Effect  on  student  attitudes  and  behavior. 


Fig.  4.  Effect  on  classroom  conditions. 


Then  too.  you  may  have  sound- 
producinR  activities  such  as 
rhythms  without  disturbinjr  anyone. 

l>et’s  turn  now  to  my  fourth  sub¬ 
ject.  I  believe  the  need  for  air  con¬ 
ditioning  is  much  greater  in  schools 
today  than  it  was  a  decade  afro. 
ThrouKhout  the  country  more  chil¬ 
dren  and  adults  are  wearing  si)orts 
clothes  at  home  and  for  many  other 
activities.  Consequently,  when 
dres.sed  for  school,  students  find  un¬ 
favorable  temiK*ratures  much  more 
noticeable. 

My  conclusions  were  confirmed 
by  the  resjionses  of  other  teachers 
in  Alton.  San  AiiRelo.  Hobbs  and 
Roswell.  The  questionnaire  was 
filled  out  by  125  teachers.  One  of 
the  questions  asked  was: 

“To  what  extent  would  you  say 
teacher  reactions,  attitudes  and 
work  patterns  are  impro\ed  or  in¬ 
fluenced  by  air  conditioninfr?” 
( Fijr.  1.) 

If  we  are  less  tired  and  more 
a»rn*eable  it  is  obvious  that  we  can 
do  Indter  work.  More  than  of 

the  teachers  testify  to  this  reaction. 

Time  is  always  an  imjKirtant  fac¬ 
tor  in  the  cla.ssroom.  Since  we  do 
not  have  to  rearranire  the  children 
or  adjust  the  windows.  81 '[f  of  us 
feel  we  would  have  more  lime  for 
the  clas.s. 

When  the  tem|H*rature  is  hisrh 
and  the  children  are  uncomfortable, 
esjacially  in  elementary  frrades 
where  the  student’s  attention  span 
is  shorter,  it  is  difficult  to  introduce 
new  materia!.  We  usually  wait  for 
cooler  temperature  or  try  to  finish 
all  new  material  before  hot  weather 
starts.  But  with  air  conditioninfr, 
92  •'o  of  the  teachers  feel  they  can 
start  a  new’  unit  of  work  at  any 
time. 


Where  the  classroom  climate  is 
not  controlled,  we  teach  the  difficult 
subjects,  or  tho.se  in  which  the 
most  drill  is  needed,  in  the  morn- 
iiifr  when  it  is  cooler.  But  this  is 
liossible  only  in  elementary  schools. 
In  junior  or  .senior  hifrh  schools, 
there  is  a  noticeable  difference  in 
I>erformance  between  first  and 
sixth-hour  cla.s.ses  in  the  .same 
subject. 

Many  teachers  are  reluctant  to 
state  the  effect  of  a  frood  classroom 
environment  on  improving  the 
frrades  achieved  by  students.  The 
rea.sons  are  the  difficulty  of  com- 
(lari.son  with  those  in  non-air  con¬ 
ditioned  buildinirs  and  the  fact  that 
there  is  no  accurate  ruler  to  meas¬ 
ure  educational  progress. 

Yet  as  shown  in  Fifr.  2.  most  are 
convinced  that  .students  do  better 
work  in  an  air  conditioned  room. 
It  is  interestinjr  to  note  the  Kreater 
belief  in  air  conditioning’s  effect 
on  learninfT  new  subjects  as  com¬ 
pared  to  use  of  skills  already 
learned.  Of  replies  received.  84 '’c 
.say  it  is  of  “much”  or  "moderate” 
help  in  the  one  situation  while  59*'c 
claim  it  affects  the  latter.  Many 
teachers  felt  the  question  about 
willinKness  to  do  re.search  didn’t 
apply  in  their  clas.ses  because  no 
research  was  called  for,  which  ac¬ 
counts  for  the  37^r  "no  an.swer” 
vote.  The  highest  .score  was  record¬ 
ed  for  greater  ability  to  concen¬ 
trate,  with  93*'f  in  the  “much”  or 
“moderate”  effect  columns.  More 
effective  u.se  of  study  time  drew 
81*'f.  My  own  experience  convinces 
me  that  the  effect  in  each  case  is 
significant  and  the  student’s  per¬ 
formance  is  greatly  improved. 

Here  is  what  teachers  believe  com¬ 
fortable  conditions  do  to  student 


reactions  and  behavior  patterns. 
Fig.  3.  The  three  highest  “much” 
or  "moderate”  effect  votes  were 
.scored  for  le.ss  tension,  94%  ;  less 
fatigue,  97*^f  ;  and  less  drowsiness?, 
96'’r.  Where  arms  and  papers  don’t 
stick  to  desks,  papers  are  almost 
certain  to  be  neater.  One  teacher 
summed  it  up  in  this  fashion:  “The 
outside  weather  does  not  affect  the 
feelings  and  emotions  of  .students 
becau.se  they  are  unaware  of  it.” 

1  have  noticed  al.so  that  students 
returning  from  an  air  conditioned 
gym  are  able  to  start  their  academic 
work  immediately  without  the  usual 
lull  of  resting  and  cooling  off. 

Not  only  is  schoolwork  itself  im¬ 
proved.  but  in  cities  where  summer 
.school  is  taught  in  air  conditioned 
buildings,  the  number  volunteering 
has  increa.sed  substantially.  In  San 
Angelo,  Mr.  George  S.  Faulkner, 
assi.stant  principal  in  charge  of 
summer  .school,  reports  that  enroll¬ 
ment  has  more  than  doubled  since 
moving  into  an  air  conditioned 
building.  In  Alton.  III.,  the  enroll¬ 
ment  in  1956  was  189,  and  in  1957 
it  was  226.  In  1958  with  an  air  con¬ 
ditioned  building,  it  jumped  to  306, 
and  in  1959  to  367. 

These  are  the 'major  benefits  to 
students  and  teachers.  There  are 
.some  fringe  benefits  as  well.  Fig.  4, 
although  you  might  not  consider 
them  fringe  if  you  had  ever  seen  a 
room  full  of  students  in  an  uproar 
over  five  wasps. 

The  relatively  low  51%  vote  on 
dust  elimination  is  a  recognition  of 
the  fact  that  mo.st  of  these  schools 
are  new,  with  sand  and  dirt  near 
doors  and  in  playgrounds  which  the 
children  bring  in  on  their  shoes. 
The  situation  will  improve  as  the 
gra.ss  grows. 
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IMS  TO  BE  CONSIDEie  WHEN 

PUNNING  SOILS  FOB  TMHOW 

PAUL  A.  MILLER 

Suprintfidnf  ol  Schools,  Syrocuso,  N.  Y. 


What  suparintondants  of  schools  think  of  tha  futura  of  modarn 
school  oasign.  Survay  shows  nrtany  prafar  buildings  without 
windows,  and  thosa  adaptabla  to  changa  in  taaching  tachniquas. 


AS  SUPERINTENDENT  of 
schools  in  a  city  with  216,000 
population  and  30,000  public  school 
pupils,  I  am  naturally  concerned 
with  modem  school  design.  How  to 
plan  more  useful  educational  build¬ 
ings,  while  at  the  same  time  cut¬ 
ting  costs,  are  perennial  topics  for 
inquir>’  and  di.scussion  among 
school  admini.strators  everywhere. 

Recently,  I  asked  my  fellow  city 
.school  superintendents  across  the 
country’  to  give  me  their  detailed 
opinions  on  the  subject  of  facilities 
and  costs  by  means  of  a  mail  ques¬ 
tionnaire.  The  fact  that  more  than 
300  responded  during  their  busy 
season  indicates  their  deep  interest. 

What  about  interior  space?  Cla.ss- 
rooms  have  been  traditionally  along 
outside  walls.  When  they  are 
grouped  in  a  square,  many  nc  long¬ 
er  adjoin  the  wall.  How  do  we 
handle  the  ventilating  problem? 
Here  is  w’here  air  conditioning 
came  into  our  thinking.  We  soon 
discovered  concepts  new’  to  us.  We 
were  told  that  air  conditioning  was 
more  than  cooling  or  heating.  Actu¬ 
ally,  it  is  providing  tempered  air, 
air  consistency,  a  controlled  inside 
climate,  including  the  right  "heat- 
ness”  or  coolness,  dryness  or  w’et- 
ness,  and  cleanness.  And  then  how’ 
do  we  create  a  new  kind  of  day¬ 
light?  W’e  researched  lighting  tech¬ 
niques  as  well. 

A  questionnaire  was  sent  out. 
More  than  half  of  the  superintend¬ 
ents  who  replied  list  maximum  u.se 
of  sites  among  important  consid¬ 
erations.  Note  the  importance  of 
reducing  maintenance  co.sts.  Fig.  1. 

There  were  maintenance  savings 
to  be  considered  in  analyzing  the 
costs  of  our  school;  diminished  heat 
loss,  clean  air,  clean  walls,  less  re¬ 
decoration,  more  suitable  classroom 


interiors.  These  will  be  affirmed 
through  experience  w’ith  the  build¬ 
ing  itself.  Another  extra  comes 
with  the  reduction  of  gla.ss  break¬ 
age,  a  sizeable  item  these  days, 
particularly  in  cities.  Breakage  in 
Syracuse  schools  will  be  $15,000 
some  years.  One  replaced  pane  may 
(•qual  one  book. 

On  the  minus  side,  more  mechan¬ 
ical  equipment  w’ill  be  needed  for 
tempered  air.  Greater  maintenance 
is  required  as  compared  with  con¬ 
ventional  heating  and  ventilating. 
But  the  heating  bill  it.self  in  cold 
Syracu.se  will  be  less. 

Let’s  ask  this  question; 

Will  the  12-month  school  year  be 
more  common  during  the  lifetime 
of  this  building?  Dr.  James  E. 
.Allen,  Jr.,  New  York  State  Com¬ 
missioner  of  Education,  expres.sed 
himself  recently  in  the  press  as 
favorable  to  the  longer  .school  year 
and  longer  school  day. 

How  can  you  get  along  without 
windows?  Let’s  analyze  this  by  pos¬ 
ing  .some  other  questions.  What  are 
they  used  for  now’?  V’entilation? 
No.  Actually  they  are  the  .source  of 
heat  build-up.  Light?  Un.satisfac- 
torily.  Shades  are  pulled  now.  Mod¬ 
ern  lighting  is  better  w’ithout  win 
dows.  Vision?  What  can  you  see  ii« 
a  city — especially  with  the  shades 
pulled?  In  the  countr>’?  What  about 
the  glare?  Windows  are  about  a.*' 
obsolete  as  the  whip  socket  on  the 
first  gas  buggies.  So  out  goes  the 
window. 

Can  the  interior  cla.ssroom  be 
better  adapted  to  modern  instruc¬ 
tional  aids?  Pictures  can  be  u.sed 
more  effectively,  efficiently,  and 
often  through  films  and  Educa¬ 
tional  'TV. 

W’hat  do  other  superintendents 
think  about  the  future  of  such 


modern  school  de.sign?  I  have  men¬ 
tioned  that  more  than  300  city 
school  superintendents  have  given 
me  the  Iwnefit  of  their  thinking.  I 
generally  agree  with  those  who 
believe: 

1.  That  future  design  will  differ 
significantly  from  the  pre.sent. 

2.  That  a  core  or  laboratory  ap¬ 
proach  to  learning  will  determine 
future  educational  sptnrifications. 

3.  That  Educational  TV  will 
greatly  influence  design  thinking. 

4.  That  environment  plays  an  im- 
ix)rtant  part  in  the  learning  process. 

5.  That  spring,  .summer,  and 
early  fall  are  critical  months  due  to 
heat  and  light  intensities. 

6.  That  air  conditioning  will  pro¬ 
vides  much  better  instruction-learn¬ 
ing  environment. 

7.  That  site  acquisition,  mainte¬ 
nance,  flexibility,  and  building 
u.sage  are  imtmrtant  to  planning. 

8.  That  the  public  at  large  ha.s 
little  opinion  about  air  condition¬ 
ing  because  it  has  not  been  in¬ 
formed. 

9.  That  teachers  favor  an  air  con¬ 
ditioned  environment. 

Almost  half  of  the  superintend¬ 
ents  believe  design  will  differ  sig¬ 
nificantly  during  the  next  few  years 
from  that  of  the  pa.st.  I  a.sked  them 
whether  certain  areas  of  wide  cur¬ 
rent  interest  to  educators  would 
affwt  design.  A  summation  of  their 
answers  is  .shown  in  Fig.  2. 

.8ix  out  of  10  believe  Educational 
TV,  know’n  to  .schoolmen  as  ETV’, 
will  be  a  factor.  Only  26'‘f  consider 
the  12-month  .school  year  a  po.ssi- 
bility. 

In  the  area  of  curricula  which 
might  affect  design.  53%  believ’e 
the  subject-oriented  will  continue  to 
control  planning;  26%  expect  the 
core  plan  to  have  an  influence. 

Still  in  the  area  of  design.  I  a.sked 
the  sujH’rintendents  about  windows. 
More  than  a  fifth  want  to  eliminate 
them,  but  nearly  half  want  to  retain 
them  and  the  remainder  are  un¬ 
decided. 

Problems  of  most  concern  to 
them.  Fig.  3.  were,  in  order,  in- 
crea.sed  construction  co.sts  83%, 
high  land  cost  49%,  and  the  need  to 
k(ep  certain  areas  of  buildings 
adaptable  to  various  uses  47%.  All 
three  of  these  relate  to  questions 
of  de.sign  which  I  have  discussed. 

In  speaking  of  construction,  su- 
I)erintendent8  u.se  the  words  flexi¬ 
bility  and  adaptability  quite  often. 
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They  mean  school  units  must  be  ca¬ 
pable  of  chanpre  and  retooling  to 
allow  new  teaching  techniques  and 
new  technical  aids  now  in  sight. 

Among  the  300  responding  dis¬ 
tricts  are  47  elementary  schools  and 
33  high  schools  which  have  air  con¬ 
ditioned  classrooms.  Against  total 
construction  plans  calling  for  1,050 
schools,  44  air  conditioned  ones  are 
definitely  planned,  and  89  are  under 
consideratio.i. 

Only  one  in  five  administrators 
has  really  investigated  the  relative 
cost  of  building  a  school  with  air 
conditioning  as  a  design  factor; 
another  IKc  are  looking  into  the 
matter;  59''c  of  my  colleagues  think 
.•schools  designed  around  air  condi¬ 
tioning  cost  more. 

What  about  the  educational  bene¬ 
fits  of  a  controlled  environment? 
Most  of  the  superintendents  believe 
that  physical  distractions  in  their 
present  classrooms  imi>air  teaching 
and  learning  efficiency,  occasionally 
to  fairly  often,  Fig.  4.  Most  signifi¬ 
cant  they  say  are  noise  71 visual 
distraction  52*^c,  uneven  wntila- 
tion  63 ‘‘c.  overheating  70^f ,  and  un¬ 
even  lighting  49%. 

Seventy-five  per  cent  of  my  col¬ 
leagues  have  summer  sessions  now. 
More  than  60''f  believe  the  physical 
environment  impairs  the  effective- 
ne.ss  of  the.se  se.ssions.  Late  spring, 
early  fall  and  summer  are  picked  as 


^^HIS  is  a  time  of  great  change 
in  educational  planning.  A  high¬ 
ly  conser\'ative  in.stitution,  the  pub¬ 
lic  schools,  has  faced  a  serious  chal¬ 
lenge  to  graduate  youngsters  better 
equipped  than  ever  before,  and  to 
do  so  within  the  restrictions  im¬ 
posed  by  economic  reality. 

In  early  American  education  the 
frontier  school  was  a  one- room,  one- 
teacher,  several-grades,  minimum- 
subjects  unit.  Fig.  1.  Illumination 


the  times  of  year  when  the  physical 
environment  is  most  unfavorable, 
although  7^r  al.so  name  winter.  A 
great  majority  of  superintendents 
are  of  the  opinion  that  air  condi¬ 
tioning  will  result  in  .some  benefit 
to  the  educational  program.  i>articu- 
larly  during  hot  weather. 

Look  at  their  attitudes.  Fig.  5. 
Adding  together  the  "believe  firm¬ 
ly"  and  “inclineil  to  believe"  re- 
siK>n.ses,  we  .see  that  87'’f  .say  it  will 
improve  pupil  iierformance  and 
8Kf  that  it  will  improve  their  atti¬ 
tudes.  Better  teacher  performance 
and  attitudes  draw  87  and  82'’r  of 
the  votes;  51  •'r  beliexe  there  can  be 
better  control  of  lighting.  67‘'r  that 
outside  distractions  will  lx*  reduced, 
and  54  and  52'^r  resix*ctively  .say 
that  more  u.se  of  audio-visual  teach¬ 
ing  aids  and  Educational  TV  will 
be  permitted. 

Sujx'rintendents  generally  indi¬ 
cate  that  a  greater  public  under¬ 
standing  of  air  conditioning  is 
needed.  Here  is  what  they  .say. 
Fig.  6. 

A  substantial  majority  report 
teachers  and  architectural  consult¬ 
ants  favorable  to  air  conditioning; 
.36'^f  feel  that  board  memlx^rs  are 
favorable;  40 '"r  say  the  same  of 
parents.  A  third  .say  the  citizens  in 
their  districts  would  be  unfavor¬ 
able.  Many  of  all  groups  are  found 
in  the  “hold  no  opinion"  column. 


was  mostly  by  sun.  The  width  of 
the  room  was  determined  by  the 
span  that  available  construction  ma¬ 
terials  made  practical.  Heating  was 
by  the  simple  round  stove  and  ven¬ 
tilation  was  difficult.  Little  or  no 
plumbing  was  included. 

Where  there  were  greater  con¬ 
centrations  of  ix'ople  and  a  need  to 
hou.se  more  students,  the  school 
plan  expanded  with  more  rooms  and 
more  teachers  but  with  the  .same 


Fig.  I .  Frontier  one  room  school. 


Fig.  2.  Expanded  school. 


Fig.  3.  School  with  added  rooms. 

concept  of  each  teacher  handling  all 
subjects  for  her  rcK>mful  of  (tupils. 
See  Fig.  2. 

With  the  need  for  larger  centers, 
the  plan  grew  more  complex.  The 
double-loade<l  corridor  had  b«*come 
common.  With  it  remained  the 
problems  of  ventilation,  lighting 
and  sound  control.  Fig.  3. 

Ultimately,  the  large  rather  com- 
I>act  public  .school  evolved,  particu¬ 
larly  in  the  cold  areas.  Its  compact¬ 
ness  resulted  from  restrictions  of 
land  availability  and  the  difficulty 
of  heating  in  extreme  weather. 
Central  heating  was  u.sed.  See 
Fig.  4  for  a  general  floor  plan. 


Fig.  4.  Compact  school  design. 


ENVIRONMENT  FOR  LEARNING 

WALTER  T.  ROLFE 

Partner  of  Golemon  and  Wdfa,  Arckrtects  and  Engineers, 
Beaumont,  Texes 


Changes  that  have  taken  place  in  school  architecture.  School 
design,  development  as  a  special  research  project,  offers  many 
advantages  to  a  changing  school  curriculum. 
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The  wanner  parts  of  the  country 
encouraKed  the  development  of  the 
finRer  plan  with  cross-ventilation 
throuRh  the  classrooms.  For  econ¬ 
omy,  the  sinRle-loaded  open  corri¬ 
dor  came  into  use.  North  or  .south 
room  orientation  and  resultinR  sun 
protection  were  more  serious.  A 
west-facinK  cla.ssroom  was  almost 
impossible  to  live  in  during  the  aft¬ 
ernoon.  Sunlight,  Riare  and  prevail- 
inR  winds  were  constant  factors 
affectinR  desiRn.  This  plan,  FiR.  5, 
however  l>ecame  popular  in  many 
areas  of  the  country  without  re- 
Rard  for  climatic  appropriateness 
or  orientation. 

The  finRer  plan  readily  led  to 
other  variations  of  the  idea  that  in¬ 
doors  and  outdoors  should  be  united 
as  a  teachinR  environment.  Many 
very  interestinR  .schools  of  this  kind 
have  been  done.  The  campus  plan, 
FiR.  6.  ultimately  resulted.  It  like¬ 
wise  ha.s  lM*en  a  {mpular  plan  since 


E 


rrnsEH 


Rg.  5.  Rngar  plan  school. 


Pig.  6.  Campus  plan  school. 


Fig.  7.  Added  space  for  classes. 


it  api)eal.s  to  the  basic  needs  for  an 
approach  to  a  .school  desiRn  where 
flexibility  can  be  had. 

Not  only  were  plans  opened  hori¬ 
zontally,  but  vertically  as  well. 
Additional  floor  space  above  open 
first-floor  play  areas  became  avail¬ 
able.  See  FiR.  7. 

It  was  only  a  matter  of  time  until 
the  larRer  .school  plan  would  j)oint 
toward  the  scattered  unit  plan,  FiR. 

8.  This  .seemed  to  be  the  ultimate  in 
the  open  plan  with  its  attendinR 
problems  of  control,  cost  and  circu¬ 
lation. 

There  are  many  .schools  throuRh- 
out  the  country  that  indicate  newer 
trends  in  desiRn. 

One  of  the  earliest  to  be  erected 
was  Bellaire  Elementary  School  in 
San  AnRelo,  Tex.,  FIr.  9.  This 
school  was  to  be  built  within  hear- 
inR  distance  of  an  airport.  Control 
of  the  thermal  environment  offered 
an  opportunity  amonR  other  advan- 
taRes  to  minimize  the  distraction  of 
external  sounds.  While  the  walls  are 
of  Rla.ss,  they  are  not  opened. 

The  buildinR  is  circular,  and  I 
should  note  here  that  a  circle  re¬ 
quires  the  lea.st  amount  of  perime¬ 
ter  in  relation  to  enclosed  space  of 
any  Reometrical  shape.  The  class¬ 
rooms  are  roURhly  pie-shaped  end- 
inR  in  a  central  auditorium.  The 
partitions  are  movable  as  are  many 
items  of  furniture.  One  or  more 
cla.Hsrooms  can  be  opened  to  become 
part  of  the  auditorium  area. 

Here  is  St.  Pius  X  hiRh  .school 
in  Atlanta,  Ga..  FiR.  10.  The  plan 
consists  of  a  larRe  square  .section 
with  other  elements  attached  to  it. 
It  has  limited  windows  in  a  perime¬ 
ter  zone  of  classrooms.  It  has  a 
larRe  interior  classroom  area  and 
is  climatically  controlled.  It  is  an¬ 
other  interestinR  approach  to  a 
better  .school  environment  throuRh 
compact ne.ss.  It  also  indicates  the 
difference  in  facilities  needed  in  a 
secondary  .school  as  compared  wMth 
an  elementary  buildinR. 

The  development  of  F.  Ware 
Clary  Junior  HiRh  School  in  Syra- 
cu.se,  FIr.  11,  has  already  been  re¬ 
ported.  It  is  presented  here  only  to 
Rive  you  a  compari.son  with  .some 
of  the  other  new  developments.  It 
is  compo.sed  basically  of  two  con¬ 
nected.  nearly  square  plan  .sections. 
Perimeter  corridors  and  limited 
windows  reduce  radiation. 

The  Abilene  Junior-Senior  Hiph 
School.  Abilene,  Tex.,  takes  a  some- 


Rg.  8.  Scattered  unit  plan. 


Rg.  9.  School  in  Texas. 


Rg.  10.  Atlanta,  Ga.,  high  school. 


what  different  direction,  FIr.  12.  It 
is  a  semi-campus  plan  and  is  com¬ 
pletely  air  conditioned.  It  limits 
windows  to  a  minimum  and  orients 
them  to  in.set  entryways  to  reduce 
visual  distraction.  It  allows  free¬ 
dom  of  use  of  space  in  the  teachinR 
unit  while  providing  a  year-round 
climate  enjoyed  by  pupils  in  much 
the  same  way  as  in  their  homes  and 
their  family  cars.  Another  cost-cut¬ 
ting  factor  is  reduction  of  ceiling 
heights  to  8.6  ft  from  the  more  tra¬ 
ditional  9  ft  and  higher.  The  unit 
cost  is  reported  at  $11.65  a  sq  ft 
w'hich  compares  favorably  with  the 
unit  costs  of  other  schools  in  the 
district. 

One  of  the  interesting  and  well- 
accepted  compact  designs  is  that  of 
Roswell,  N.  M.,  Fig.  13.  It  repre- 
.sents  the  results  of  a  period  of  re¬ 
search  in  consultation  with  the 
Hobbs,  N.  M.,  superintendent  and 
.school  board.  Included  were  inter¬ 
view's  with  most  of  the  teachers  to 
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Rg.  1 1 .  High  school  in  Syracuse. 


Fig.  1 2.  School  in  Abilene,  Tex. 


Rg.  1 3.  School  in  Roswell,  N.  M. 


find  out  what  they  considered  ideal 
conditions.  When  it  appeared  likely 
that  reducing  gla.ss  area  w'ould  be 
one  of  the  answers,  the  Board  of 
Education  eliminated  many  of  the 
windows  in  a  headquarters  building 
it  was  then  planning  to  determine 
the'  reaction  of  the  administrative 
group.  In  addition  to  providing  a 
better  educational  environment,  the 
architect  was  concerned  with  reduc¬ 
ing  building  and  operating  costs, 
glare  and  infiltration  of  du.st  with 
its  effect  on  maintenance. 

In  the  present  study,  we  were 
commissioned  and  given  a  com¬ 
pletely  free  hand  to  develop  a  sec¬ 
ondary  school  building  providing 
some  new  answers.  It  has  been  most 
helpful  in  showing  a  practical  way 
to  bring  the  research  capacity  of 
practicing  architects  and  engineers 
to  industry  and  the  public.  A  real 
challenge  was  present  from  the  be¬ 
ginning.  All  of  the  many  who  were 
associated  with  the  project  felt  the 
vitality  of  looking  for  a  fresh  ap¬ 
proach  to  .school  design  based  on 


current  and  future  teaching  con¬ 
cepts  and  attempting  to  achieve  a 
superior  environment  for  educa¬ 
tion  at  less  cost — both  initial  and 
ultimate. 

In  the  evolving  pattern  of  .school 
architecture,  it  had  become  obvious 
that  a  change  of  direction  and  em¬ 
phasis  might  be  indicated.  What 
would  happen  if  the  plan  were 
completely  closed  and  reduced  to 
its  simplest  geometry,  permitting 
schools  to  take  advantage  of  the 
completely  controlled  environment 
now  commonly  accepted  in  the 
business  and  industrial  world? 

After  several  months  of  inter¬ 
view’s  with  teachers,  administra¬ 
tors,  and  pupils,  preliminary  stud¬ 
ies  were  begun.  These  studies  were 
then  shown  to  teachers,  administra¬ 
tors,  curriculum  si>eciali.sts.  The 
Texas  Education  Agency  staff, 
other  architects  and  engineers.  The 
respon.se  was  very  favorable  and  it 
encouraged  all  of  us  to  complete  the 
.study  which  briefly  follows. 

This  research  .study  is  called 
Environment  for  Learning,  known 
as  EFL,  w’ith  first  emphasis  on  the 
learning  process. 

In  order  that  the  re.search  project 
'  W’ould  offer  a  valid  compari.son  rela¬ 
tive  to  program  and  costs,  a  com¬ 
parative  school,  recently  built,  was 
chosen.  Bellaire  High  School,  a 
.school  for  2.000  pupils,  was  .selected 
because  data  on  its  co.st  were  recent, 
accurate  and  complete.  It  w’as  de- 
.sigrned  by  our  firm  in  19.'>4  for  the 
Houston  Independent  School  Dis¬ 
trict  in  Bellaire.  Tex.  It  is  consid¬ 
ered  a  typical  .senior  high  school  in 
Houston  and  was  an  award-winning 
design. 

The  programs  for  the  tw’o  .schools 
are  virtually  the  .same.  Both  provide 
facilities  for  administration  and 
.services,  a  library,  an  auditorium 
for  1,200,  rooms  for  60  cia.s.se.s,  a 
student  center,  music  and  dra- 
matic.s,  counseling  and  guidance, 
physical  education,  vocational  edu¬ 
cation,  teachers’  areas,  and  building 
.services. 

The  EFL  plan  groups  all  perime¬ 
ter  activities  around  the  central 
basic  teaching  core,  which  permits 
the  use  of  a  long-span,  loft  type  of 
building  allowing  maximum  free¬ 
dom  for  the  present — and  the 
future. 

No  longer  is  the  teaching  unit 
controlled  by  materials,  construc¬ 
tion  limits,  ventilation  or  other  in¬ 


herited  factors  that  have  so  long 
been  with  us.  Recent  engineering 
advances  in  indoor  climate  and  il¬ 
lumination  control  now  bring  this 
new  freedom  within  reach  of  the 
new'  .schools  of  our  nation. 

Gla.ss  walls  move  from  outdoors 
to  indoors  where  with  lowered 
maintenance  they  open  new  vi.sta.s. 
Architecturally  the  school  turns  its 
attention  to  learning  procedures 
w’here  the  human  intellect  of  what¬ 
ever  ability  or  age  can  bear  directly 
on  its  own  advancement  under  high¬ 
ly  favorable  conditions  day  or  night, 
the  year  around. 

Many  complex  engineering  prob¬ 
lems  are  solved  outright  with  the 
EFL  concept.  The  difficulty  of  bal¬ 
ancing  daylight  and  engineered 
illumination  is  gone.  In  a  complete¬ 
ly  controlle<|  environment  the  qual¬ 
ity  and  quantity  of  illumination  can 
be  varitsl  for  the  ta.sk  at  hand.  Glare 
can  be  eliminatt'd.  Orienting  the 
student  with  respect  to  outside  il¬ 
lumination  is  no  longer  necessary. 

The  air  conditioning  system  is 
not  affected  by  variations  in  the  sun 
load  through  windows  in  different 
rooms.  Therefore  its  control  .sys¬ 
tem  is  very  simple  and  inexpen¬ 
sive.  A  high-velocity,  dual-duct,  all¬ 
air  system  centralizes  mechanical 
equipment  in  one  location.  a.ssures 
positive  ventilation,  efficient  air 
cleaning,  much  better  control  of 
temperature,  humidity  and  noise.  A 
recently  developed  air  purifier  af¬ 
fords  odor  removal,  humidity  con¬ 
trol,  and  automatic  filter  cleaning. 
The  peak  refrigeration  load  is  400 
tons  or  about  half  the  tonnage  re¬ 
quired  for  a  conventional  school  of 
the  .same  area  in  Hou.ston.  The  heat¬ 
ing  demand  requires  a  surprisingly 
small  amount  of  supply,  practically 
none  for  Houston.  The  heat  from 
lights  and  human  beings  is  more 
than  enough  to  handle  building 
needs  even  when  the  temperature  is 
20  deg  F  outside. 

Toilet  locations  .shorten  plumb¬ 
ing  runs.  Electric  runs  are  more 
economical.  External  noise  is  elimi¬ 
nated  and  interior  sound  can  be 
largely  controlled  because  doors  and 
moving  walls  can  be  kept  closed 
without  temperature  discomfort. 
The  structural  .system  is  simple,  di¬ 
rect,  and  economical.  Both  schools 
are  fireproof,  EFL  having  a  .steel 
frame  and  Bellaire  having  frames 
of  steel  in  part  and  concrete  in  the 
three-story  .section. 
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FLOW  OF  WATER  IN  CIRCULAR  SEWERS 

C«MclMd»^  from  July.  ToUo  by  J.  Nocbbor,  OMoeiofo.  Albert  Kobo  Amoclotod  ArcbMocte  and  Ewywoara,  DotroH,  Mich. 
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The  table  which  is  concluded  this  month  was  however,  within  the  ranges  selected,  applicable  to 

developed  especially  for  use  in  design  of  drainage  any  sewer  sizing  problem.  Included  were  slopes 

S3rstems  for  large  and  small  industrial  plants.  It  is.  from  0.001  to  0.100  ft  per  ft. 
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WHEEL  LOAD  TRANSMIHED  TO  PIPE  UNDER  A  ROAD 


laid  under  roadways  must  be  able  to  with* 
stand  the  crushing  load  imposed  by  vdiicles 
over  it.  The  following  procedure  for  ralniiaftnj  that 
load  b  suggested  by  Johns-Manville  Sales  Cocp., 
New  York,  N.Y. 

The  total  maximum  load  pet;  foot  of  pipe  b  com* 
posed  of  a  fraction  of  the  wei^t  of  earth  in  the 
trendi  above  the  pipe  and  of  the  live  load  imposed  by 
vdiicks.  Both  par^  loads  depend  v^xm  the  width 
and  dqpth  of  backfill  over  the  pipe. 

The  earth  load  b  coopted  from  the  Marstoo* 
Anderson  formula, 

W  =  CwB* 

where  W  =  load  on  conduit  per  ft,  lb, 

C  =  (i — (dimensionless) 
w  =  density  of  fill,  lb  per  cu  ft, 

B  =  width  of  trendi,  ft, 

H  =  height  of  fill  over  conduit,  ft,  and 
k  =  constant  from  Table  i. 

live  load  depends  upon  the  weight  of  the  vehide 
passing  over  and  the  weight  dbtribution  among  its 
wheeb.  For  design  purposes  the  we^t  of  the  heavi* 
est,  loaded  vehicle  that  will  pass  over  the  p4>e  should 


Tobla  1.  ChoroclarisHcs  of  Fitb 


FiUType 

Density,  w 

Factor,  k 

Gravel 

100 

0.1924 

Sand  and  gravel 

110 

0.165 

Saturated  sand 

ISO 

0.165 

Clay 

120 

0.130 

Saturated  day 

130 

O.IIO 

be  ascertained.  Distribution  of  weli^t  the 

axles  needs  to  be  known,  dnoe  ooty  one  mde  can 
pass  over  the  pipe  at  a  given  instant  In  the  case  of 
trucks,  it  can  be  assumed  that  the  rear  axle  or  axles 
will  take  90%  of  the  load.  Since  only  the  loading 
per  foot  of  pipe  b  sought,  the  rear*ade  load  can  be 
halved,  as  ^y  <»e  vdied  at  a  time  will  contribute 
to  the  load.  Table  s  lists  the  percentage  of  vdied 
load  that  b  transmitted  to  the  buried  p^. 

It  should  be  noted  that  Table  a  ^iplies  only  to 
pipe  buried  under  dirt  roads  or  roads  with  soft  sur* 
faces.  The  surface  of  a  concrete  highway  wOl  absorb 
all  but  a  negligible  portion  of  the  live  load. 

It  should  also  be  noted  that  proper  bedding  pre* 
cautions  must  be  taken  so  that  the  weidit  »«*t«*** 
on  top  of  the  p4)e  becomes  n  crushing  load,  rather 

*K«n  1^  lUrnal  load. 

ExcNiiplu: 

What  must  be  die  minimnm  crushing  strength  of 
pipe  laid  under  a  soft*eurfaoed  rood  if  the  trendi  b 
3  ft  wide  and  there  b  3  ft  saturated  clay  cover, 
given  that  the  heavimt  vdiide^  on  the  rood  will 
weigh  65,000  lb  and  have  two  axles? 

From  Table  1,  find  k  and  w  lor  saturated  'day. 
Substitution  in  the  Marston*Andeiaon  formnlayidds 
an  earth  load  ci  iqpproximatHy  1100  lb. 

If  80%  of  65,000  lb  b  transmitted  to  the  rear 
axles  of  the  trndt,  then  50,000  B)  b  dbtribotad  on 
the  four  wfaeds  of  tbe  two  rear  axles,  or  13,000  lb 
per  wheel  Entering  Table  s  at  a  de|^  of  backfill 
of  3  ft  and  a  trench  width  of  3  ft,  it  b  seen  that- 
11.3%  of  the  wheel  load  b  transmitted,  or  1469  lb. 

The  sum  of  the  dead  and  live  loads,  tioo  +  1469 
=  3569  lb  per  foot  of  p^ie. 


Table  2.  Pefcetitoge  of  Wheel  Lood  TromiwHted  to  Underground  Pipes 


Depth  of 

Trench  Width  at  Top  of  Pipe,  Feet 

Brnill 
over  Top 

1 

2 

3 

4 

5 

6 

7 

of  Pipe, 

Feet 

Percentage  of  Whed  Load  Applied  to  One  Lineal  Foot  of  Buried  Pipe 

1 

1 

26.0 

28.6 

29.7 

29.9 

30.2 

30.3 

2 

1 

14* 

18.3 

20.7 

21J 

22.7 

23X) 

3 

1 

8.3 

11.3 

13.5 

14.8 

15.8 

16.7 

4 

1 

S-a 

7-* 

go 

10.3 

11.5 

IS.3 

5 

1 

3.3 

5.0 

6.3 

8.3 

9X1 

6 

IBI 

■ 

S.3 

3.7 

4.7 

6.2 

7^ 

Note:  Uv€  loads  trasumited  are  pracficatly  negligible  below  6  ft. 
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GAS-RRED  UNIT^HEATERS 

WMig  DIagrim  for  Coolrol  of  Unlf 
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CENTRIFUGAL  FAN  APPLICATION  GUIDE:  Part  5— 


How  Much  Air  Is  Delivered? 


C.  J.  TRICKIER 

Chief  Engineer,  The  New  York  Blower  Company,  Chicago,  III. 


Poit  S,  the  concluding  inctaiimant  in  this  Mriee,  details  the  step*  involved  in  field 
testing  a  fan.  Appended  is  a  Field  Test  Sheet  with  provision  for  recording  all  the 
dcHa  and  performing  oil  the  necessary  calculations  when  testing  in  the  field. 


FHKgUENTLY  ASKED 
QL'FISTION,  “How  much  air  i» 
the  fan  delivering?",  indicates  how 
important  a  knowlecljre  of  fan  te»t- 
inR  i.H  to  the  ventilation  .sy.stem 
deaiRner  and  in.staller.  The  question 
ariiU's  when  a  ventilation  .system 
is  not  functioninR  projK-rly,  or  it 
net*ds  balancintr,  or  when  a  system 
is  to  t>e  chanRed  and  actual,  rather 
than  e.sti mated  values,  are  needed. 

Field  testinR  a  fan  is  not  difficult, 
nor  are  the  instruments  exi>ensive. 
As  in  most  enRineerinR  work. 
thouRh.  there  are  a  few  pitfalls  to 
be  avoided. 

Fan  p«*rformance  can  be  meas¬ 
ured  in  a  lalK>rator>'  with  Rood  ac¬ 
curacy,  but  few  in.stallation.s  allow 
the  use  of  laboratory  methods. 
Fortunately,  field  te.sts  rarely  re¬ 
quire  laborator>‘  accuracy.  Air 
volume  measurements  to  within 
of  actual  value  are  almo.st  always 


accurate  enouRh,  and  JilOV  is  usu¬ 
ally  sufficient. 

The  test  methods  herein  de.scribed 
are  desiRnt*d  to  Rive  as  complete 
as  possible  a  check  on  fan  perform¬ 
ance.  They  include  determinations 
of  air  volume  (CFM),  fan  pre.ssure 
(SP)  and  brake  horsepower  (BHP). 
When  field  tests  are  concerned  only 
with  air  volume  measurements, 
some  of  the  steps  may  be  omitted. 


What  Instruments  Are  Needed? 
Which  Are  Best? 


1.  By  far,  the  be.st  method  of 
measurinR  either  air  velocity  or 
static  pressure  is  with  the  pitot 
IuIm*  and  manometer.  Lack  of 
movinR  pjirts  and  fundamental 
simplicity  make  this  .set  of  in.stru- 
ments  inexi)ensive.  accurate,  and 
nearly  foolproof.  It  may  be  used  in 


hg.  3.  Manometer  and  pitot  tube 
kit.  Photo  courtesy  of  F.  W.  Dwyer 
Manufacturing  Company. 


any  atmosphere  and  needs  no  ad- 
ju.stment.  FiRure  1  shows  a  pitot 
tube  cross  section,  and  FiR.  2  .shows 
how  it  indicates  pressures. 

These  should  be  the  first  instru¬ 
ments  in  any  fan  test  kit.  Manom¬ 
eters  such  as  shown  in  FiR.  3  may 
have  velocity  Rraduations  marked 
directly  in  feet  per  minute  for  use 
where  barometric  pressure  and 
temperature  corrections  may  be 
ipnored.  The.se  make  the  pitot  tube 
one  of  the  ea.siest  to  use  of  all  air 
flow  measurinR  in.struments. 

2.  There  are  cases  where  a  pitot 
tube  may  not  be  used  for  air  volume 
measurements  .since  it  requires  a 
loiiR  straipht  run  of  duct.  Several 
instruments  have  been  marketed  for 
air  measurement  throuRh  Rrilles. 
hoods,  filter  bank.s.  and  even  fan 
inlets.  None  of  them  are  as  accurate 
as  a  pitot  tube,  and  all  are  subject 
to  mechanical  failure  and  w’ear. 
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The  velometer  shown  in  Fig.  4 
can  be  fitted  with  attachments  to 
cover  various  velocity  ranges  and 
applications.  It  is  more  expensive 
than  the  anemometer  shown  in  Fig. 
5,  but  less  subject  to  misapplication. 

The  anemometer  is  relatively  ac¬ 
curate  when  measuring  a  constant 
volume  of  air  that  flows  straight 
through  it  at  a  uniform  velocity 
perpendicular  to  its  face.  It  can  be 
quite  misleading,  though,  if  used  in 
non-uniform  velocities,  as  those  dis¬ 
charging  from  a  grille  or  where 
air  approaches  from  an  angle. 

Several  manufacturers  offer 
models  of  thermo-anemometers. 
These  use  the  principle  that  electri¬ 
cal  resistance  of  a  wire  varies  with 
the  cooling  effect  of  air  flowing  over 
it.  While  accurate  for  very  low 
velocity  laboratory  work,  they  are 
subject  to  so  many  variables  that 
their  use  should  be  avoided  in  field 
work. 

3.  A  clip-on  ammeter-voltmeter 
will  usually  allow  fairly  accurate 
e.stimates  of  fan  motor  horsepower. 

4.  Fan  RPM  can  be  determined 
with  a  revolution  counter  and 
watch,  or  with  a  more  expensive 
tachometer. 

5.  An  accurate  thermometer  is 
the  last  field  test  instrument  needed. 
It  should  cover  whatever  tempera¬ 
ture  range  is  anticipated. 


How  To  Make  The  Test 


1.  Make  a  .sketch  of  the  .system 
for  your  records  and  as  a  guide 
for  .selecting  points  for  readings. 
Very  often  this  will  bring  to  notice 
poor  design  features. 

2.  The  installation  should  be  ex¬ 
amined  with  an  eye  to  certain  con¬ 
struction  features.  Laboratory  test 
installations  are  designed  to  give 
smooth  air  flow  to  and  from  the 
fan.  See  Fig.  6.  Inlet  ducts  are  of 
the  .same  area  as  the  fan  inlets  and 
10  diameters  long.  Outlet  ducts 
have  the  same  area  as  the  fan  out¬ 
lets  and  are  also  straight  for  a  di.s- 
tance  of  10  dia.  Both  ducts  have 
straighteners  before  the  point  of 


Fig.  4.  Velometer.  Photo  courtesy  of 
Illinois  Testing  Laboratories,  Inc. 


Fig.  5.  Anemometer.  Photo  courtesy 
of  Taylor  Instrument  Co. 


reading.  This  .set-up  avoids  tur¬ 
bulence  and  spinning  flow  in  the 
ducts  and  entering  the  fan.  Such 
installations  are  .seldom  found  in 
actual  practice  and  the  greater  the 
deviation,  the  greater  the  error  to 
be  expected.  .■Mwve  all,  fans  with 
any  but  a  .straight  inlet  connection 
should  be  carefully  examined.  No 
single  factor  can  destroy  a  fan’s 
efficiency  more  subtly  than  a  poor 
inlet  connection,  The.se  are  the  rea¬ 
sons  fan  manufacturers  state  that 
their  ratings  are  guaranteed  with 
respect  to  laboratory  te.sts,  not  to 
field  installations. 

3.  Decide  what  in.struments  to 
use  and  where  to  take  the  pre.s.sure 
and  air  volume  readings.  If  there 
is  a  long  run  of  straight  duct  near 
the  fan  through  which  all  of  the  air 
flows,  then  the  air  volume  measure¬ 
ments  should  be  made  with  pitot 
tube.  If  there  are  no  straight  runs 
of  duct,  the  air  volume  must  Im* 
determined  at  the  system  entrance 
or  exit  with  a  velometer  or  ane¬ 
mometer.  or  it  can  be  determined 
indirectly  by  comparing  the  fan 
pre.ssure  and  horsepower  readings 
with  the  fan  iK*rformance  tables  or 
curves. 

In  a  laboratory,  test  pressure 
readings  are  taken  at  well  defined 
points,  but  actual  in.stallations 
usually  make  the.se  points  awkward 
If  a  straight  length  of  duct  several 
diameters  long  can  be  found,  the 
readings  should  be  taken  toward 
the  down.stream  end.  (The  end 
nearest  fan  on  inlet  side  and  far¬ 
thest  from  fan  on  outlet  side.) 

Figure  7  shows  what  might  b<* 
three  varieties  of  field  conditions 
and  the  best  i>oints  for  these  test 
readings. 

4.  If  tiest  accuracy  is  desired,  and 
the  air  volume  te.st  is  made  with  a 
pitot  tub*’,  these  steps  should  be 
followed : 

(a)  Record  velocity  pressures, 
not  velocitie.s,  at  the  pitot  probe 
points.  Twenty  points  are  taken  in 
a  round  duct,  sixteen  in  a  rectang¬ 
ular  duct.  Location  of  these  test 
points  is  shown  on  the  Field  Test 
Sheet  at  the  end  of  this  article. 

(b)  Take  the  .square  roots  of 
the  individual  velocity  pres.sures 
and  compute  their  average  value. 
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Pig.  7.  Three  possible  field  conditions  and  the  best  points  for  test  readings. 


(c)  Determine  the  den.sity  of 
the  air  flow  throuKh  the  fan  during 
the  test  by  rei-ordinjr  the  dr>’-bulb 
temjKTature  in  the  fan  and  the 
barometric  pressure.  Find  density 
(in  [lounds  iK*r  cubic  foot)  by  this 
formula ; 

(.'iibl  \/Bnr.  Prt’itHurt  \ 

- - )( -  ) 

ir,0  f  “  fA  29.92  / 

Barometric  pressure  may  be  ob- 
taimsi  from  the  nearest  weather 
station.  (Be  sure  the  barometric 
pressure  is  correct  for  your  altitude 
and  that  it  is  not  corrected  to  sea 
level  reference. ) 

(d)  Determine  the  ratio  of 
standard  density  air  (0.075  lb  [X'r 
cu  ft.)  to  test  den.*iity,  and  call  the 
ratio  K. 

K  =  0.075  Test  Density 

(el  Average  air  velocity  in 
test  duct  =  1(Mi0  times  the  square 
root  of  K  times  average  V'l’  from 
step  (t»).  Averatre  velocity  is  basetl 
on  the  average  square  root  of  the 
veloc’ity  pre.ssure  and  not  on  the 
averajre  velm'ity  pressure  lM*cau.se 
velwity  is  pro|»ortional  to  the 
.square  rof>t  of  the  velocity  pressure. 

5.  Inlet  and  outlet  static  pre.s- 
suri*  readings  mu.st  Ik*  correctwl  for 
density  by  multiplyinjr  them  by  the 
.siime  K  density  factor  u.sed  for  ve¬ 
locity  pre.ssures. 

♦j.  Fan  motor  hor.sejtower  many 
be  determint*d  in  any  of  .several 
ways.  The  best  is  to  read  the  volts 
and  amjH'res  troin)r  into  the  motor 
and  apply  the  formula;  HP  equals 
the  .square  root  of  three  times  the 
product  of  volts,  amps,  jwwer  fac¬ 
tor,  and  motor  efficiency,  all  divided 


Fig.  8.  Amperes  vs.  horsepower. 


by  74(>,  which  applies  to  a  3-phase 
motor.  However,  this  nece.ssitates 
obtainintr  the  power  factor  and 
motor  efficiency  from  the  motor 
manufacturer,  which  may  often  be 
awkward. 

.Another  method  is  to  draw  an 
nmpH  rs.  hon^cpau'f  r  cun'e,  as 


shown  in  Fij?.  8.  This  is  done  by 
[ilottintr  a  roujrh  horsepower  vs. 
amps  curve  for  the  motor,  as  per 
the  procedure  that  follows: 

(a)  Establish  no-load  amps  by 
running  di.sconnected  from  fan 
([K)int  a). 

(b)  Draw  dotted  line  throujrh 
one-half  no-load  amps,  at  zero  HP, 
and  nameplate  amp.s,  at  nameplate 
HP.  (points  66). 

(c)  At  one-half  nameplate  HP, 
mark  a  point  on  this  line,  (point  c). 

(d)  Draw  a  .smooth,  .solid 
curve  throufrh  the.se  three  points 
(n,  r,  6). 

(e)  Determine  running  HP  by 
plotting  running  amps. 

Fan  horsepx)wer,  like  velocity 
pre.ssure  and  static  pressure,  mu.st 
be  multiplied  by  the  K  density  cor¬ 
rection  factor. 


Fig.  9.  Typical  fan  curve  and  field  test  points. 
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FIELD  TEST  SHEET 


FAN  OWNER 


SKETCH  OF  INSTALLATION 
SHOWING  POINTS  OF  PEAOING 


FAN  MFR. _ 

FAN  NAMEPLATE  DATA  _  _ 

DATE _  BY _ 

FAN  RPM  _  APPROX.  BHP 

MOTOR  NAMEPLATE  DATA _ 


READINGS 


(outlet )  I  (inlet) 


V  P  -Vv  P 


U 

15 


16 

17 

18 

19 

20 


TOTAL 


AVERAGE 


rtir  /  530  \  /Berometric 

Density  -  .075  (u^O+of)  (  29.92 

■  _  lbs.  per  cu.  ft. 


.075  - 

"k "  B  Dens i ty 

r  “ 

_ "  SP 

times<  VP  - 

"  VP 

Lbhp  - 

"  BHP 

average  duct  velocity  -  4000  "\/VP 
-  4000  t/ 


L  I.  >•  .L  »-  L  ,  L  I 

r ^  T  ^  I  I 


>  I  -4- 1  ♦ 


PROBE  POINTS  IN  RECTANGULAR  DUCT 


ooo  o  >  ^  ♦♦♦ 

1  I  . 


CFM  B  velocity  x  duct  area 


Add  to  the  SP  any  loss  due  to  duct  friction 
between  points  of  readings  and  fan  and  due  to 
poor  inlet  and  outlet  connections. 


[-.961  R - - 

PROBE  POINTS  IN  ROUND  DUCT 
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7.  Ix}cate  air  volume,  Mtatic  pres- 
Mure,  and  horaepower  on  a  fan  per¬ 
formance  curve  drawn  at  the  fan 
RPM.  Such  curves  may  be  obtained 
from  the  fan  manufacturer  by  aup- 
plyinff  him  with  complete  fan  name¬ 
plate  data.  RPM.  and  density. 

The  plotted  values  will  pr;>bably 
not  fall  exactly  upon  the  curve.  If 
the  fan  installation  is  a  Kood  one. 
the  difference  should  be  small,  since 
it  will  Ih*  a  reflection  only  of  test 
inaccuracy.  If  the  difference  is 
jrreat,  the  system  should  be  analyzed 
as  descril>ed  in  the  next  section. 
Fix.  9  shows  a  typical  fan  curve 
and  fleld  test  {mints. 


What  to  Look  For  if  Tha  Ta$t 
Indicatai  Poor  Fan  Parformanca 


1.  The  mo.st  frequent  cau.se  of 
l*oor  fan  {performance  is  a  {xmr 
inlet  connection.  Part  2  of  this 
series  dealt  with  this  subject.  Poor 
inlet  connwtions  are  usually  rec¬ 
ognizable  vi.Hually,  but  can  also  be 
demonstrated  by  in.sertinR  a  {pilot 
tube  throiiKh  the  fan’s  canva.ss  in¬ 
let  connection.  The  pitot  tuipe 


should  be  connected  to  read  velocity 
pressure.  Probing  the  connection 
carefully  with  the  tube  held  {Parallel 
to  the  fan  shaft  will  indicate  ec¬ 
centric  flow  by  higher  readings  on 
top  or  bottom  or  one  side. 

Twisting  the  pitot  tube  .slowly 
back  and  forth  will  show  at  what 
angle  the  air  is  flowing.  Maximum 
velocity  pressure  readings  will  be 
found  at  the  angle  at  which  the  tube 
{points  directly  into  the  air  flow. 
If  maximum  values  are  obtained 
with  the  tube  angled  upward  on 
one  side  and  downward  on  the  other 
side  of  the  inlet,  this  indicates  spin¬ 
ning  flow.  Careful  ob.ser\’ation  will 
show  the  angle  of  spin.  See  Fig.  10. 
Com{parison  with  an  inlet  dam{per 
characteristic  curve  will  show  the 
loss  in  ca{pacity  attributable  to  that 
angle  of  spin. 

2.  rmm{pare  fan’s  outlet  connec¬ 
tion  to  those  described  in  Part  2 
of  this  .series. 

3.  When  determining  why  a  {Par¬ 
ticular  fan  is  not  {performing  as  it 
should,  four  temperature  readings 
should  be  made  in  the  vicinity  of 
the  fan  inlet.  It  may  be  necessary 


to  drill  four  holes  in  the  duct  to 
obtain  the  tem{peratures.  If  more 
than  two  degrees  variation  is  found, 
the  air  entering  is  stratified  and  the 
effect  can  easily  be  similar  to  that 
of  a  poor  elbow  on  the  inlet.  Be  sure 
to  locate  the  cau.se  of  the  stratifica¬ 
tion  and  remove  it.  See  Fig.  11. 


How  Can  Air  Row  Be  Increased? 


If  the  field  test  shows  the  system 
is  handling  less  than  the  desired 
amount  of  air,  there  are  only  two 
ways  of  increasing  the  volume: 
One  is  to  decrea.se  the  .static  pres¬ 
sure  by  changing  the  system,  o{Pen- 
ing  dam{per.s.  vaning  turns,  etc. 

The  other  method  is  to  s{peed  up 
the  fan.  Without  changing  the  sy.s- 
tem,  an  increase  in  fan  s{Peed  will 
yield  a  directly  pro{Portional  in¬ 
crease  in  air  volume.  However,  fan 
horsepower  will  increa.se  as  the 
cube  of  the  s{peed.  Thus,  an  increase 
of  15%  in  fan  s{)eed  will  cause 
15%  more  air  to  flow  through  the 
system  but  will  require  a  52%  in- 
crea.se  in  horse{Power,  (1.15’  = 
1.52). 


Field  Test  Sheet 


The  accompanying  test  form  was 
pre{pared  for  field  use.  It  simplifies 
the  tests  by  providing  a  place  for 
all  of  the  necessary  test  data  and 
calculations. 


The  Series  is  concluded.  Re¬ 
prints  of  all  five  parts  will  be 
available. 


Rg.  10.  Probing  of  fan  inlet  with  pitot  tube  to  determine  if  spinning  air  flow 
is  present  and  if  so,  the  angle  of  spin. 
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Reports  to  NDHA  convention  show  that 


District  Steam  Industry  Expands 

A.  F.  METZGER 

Supervisor  of  Steam  Utilization,  Alieqheny  County  Steam  Heating  Company, 

Pittsburgh,  Pa. 


Abstracts  of  some  of  the  many  papers  that  were  presented  at  the  annual  meeting 
of  the  National  District  Heat^g  Association  that  was  held  in  Asheville,  N.  C., 
June  6  to  9.  Part  I  of  a  two-part  report. 


^T^HE  51st  annual  convention  of  the  National  Dis- 
trict  Heatinjr  Association  held  at  the  Grove 
Park  Inn,  .Asheville.  N.  C..  June  6  to  9,  heard  a  rei>orl 
made  by  William  C.  Kal)er  of  the  Sales  Development 
Committee  that  the  district 
steam  industr>’  continues  to 
prow  and  expand.  The  rejwrt 
on  the  new  business  activities 
of  49  steam  utilities  in  1959 
showed  that  275  new  cu.stomers 
were  obtained  which  were  esti¬ 
mated  to  consume  2.774,48.‘1.*K)0 
lb  of  .steam  per  year  and  to  re¬ 
turn  a  revenue  of  $.3.2.’i8.179 
IK*r  year.  Durinp  the  .same 
|)eriod  only  71  customers  were 
lost  representinp  an  annual 
revenue  of  $221,343.  Three  cities  increased  steam 
generating  capacity  by  a  total  of  about  735,000 
lb.  i)er  hour,  four  cities  contemplate  installing  ad¬ 
ditional  capacity  in  1960.  Thirty-.seven  comimnies  re¬ 
port  adequate  capacity  for  additional  new  business. 
Additions  or  replacements  to  steam  distribution  sys¬ 
tems  were  made  in  16  cities  in  1959  and  additions  or 
replacements  are  planned  by  15  cities  for  1960. 

President  G.  F.  Prestwich  presided  and  the  at¬ 
tendance  included  140  men  and  79  ladies.  Officers  elect¬ 
ed  for  1961  are  A.  F.  Metzger,  president;  .1.  D.  I^emon, 
l.st  vice-president;  J.  C.  Thomjwon,  2nd  vice-president; 
F,  C.  Meyer,  3rd  vice-president;  J.  F.  Collins,  Jr., 
.secretary-treasurer  and  J.  W.  Heaton,  H.  A.  I..jiwrence 
and  A.  M.  Ritter,  directors. 

Manpower  Requirements 

D.  H.  Brandt.  Con.sumers  Power  Co.,  Jackson, 
Mich.,  reported  the  results  of  a  survey  made  of  51 
member  steam  comiianies  to  determine  methods  used 
to  effect  economies  in  the  use  of  manpower  or  to  re¬ 
duce  manpower  requirements.  First  on  the  list  of 
methods  was  the  u.se  of  automatic  controls  which 
materially  reduced  the  number  of  men  required  for 
operation  or  permitted  added  capacity  without  ad¬ 
ditional  manpower.  The  use  of  additional  or  special 
equipment  al.so  reduced  manpower  requirements. 

For  instance,  the  installation  of  improved  water 
treatment  equipment  reduced  boiler  outages  and 


nuiintenance  man-hours.  Per.sonnel  management  im¬ 
provements  resulted  in  savings  by  increasing  the 
.sco|H*  of  duties  coverwl  by  exi.sting  jobs,  ('hanges  to 
plants  an<l  boilers,  installation  of  tie  steam  lines  etc. 
IH*rmitted  exi.sting  oj>erating  iH*r.sonnel  to  ojK-rate 
additional  capacity.  It  was  shown  that  at  least  12  of 
the  reiM>rting  com|Kinies  have  succe.ssfully  taken  def¬ 
inite  steps  to  deter  the  annual  increa.se  in  oi>erating 
and  maintenance  exin-nse  through  more  efficient  and 
effiH-tive  utilization  of  manjKiwer. 

Obtaining  Steam  Air  Conditioning  Loads 

P.  R.  Dwyer,  Detroit  Edi.son  Co.:  J.  W.  Megley, 
Boston  Edison  (’o. ;  and  E.  C.  Bruce,  Consolidated 
hidi.son  Co.  pre.sented  .separate  pajH-rs  on  methoils 
employed  in  obtaining  steam  air  conditioning  loads. 
.Mr.  Dwyer  showed  that  the  promotion  of  steam  ab¬ 
sorption  air  conditioning  in  Detroit  is  a.ssi.sted  greatly 
by  a  Iwal  code  which  r<*quir«*s  a  licensetl  oi»«*rator 
for  compression  tyin*  machines  but  not  for  ab.sorption 
machines.  For  instance  in  hospitals  a  compression 
refrigeration  machine  of  over  25  hp  requires  that  a 
.second  class  licen.s<*e  lie  within  sight  or  hearing  of 
the  machine  whenever  it  is  in  ojieration.  In  other 
IcK'ation.s,  a  licensed  ois*rator  is  nsiuinsl.  where  the 
horsepower  of  any  single  machine  is  over  125.  There¬ 
fore  the  competition  is  between  muliple  small  electric 
machines  and  large  ab.sorption  machines.  The  larger 
ojieniting  lalior  cost  on  large  el<*ctric  machines  gives 
a  definite  economic  advantage  to  absorption  refrigera¬ 
tion  in  Detroit. 

Mr.  Megley  showed  the  effect  of  market  conditions, 
load  factor,  climatic  conditions,  ami  owning  cost  on  the 
promotion  of  steam  ab.sorption  air-conditioning  in 
Boston  but  apparently  the  siH>cial  steam  rate  made 
available  for  steam  air-conditioning  four  years  ago 
is  one  of  the  biggest  factors  in  making  this  tyjK-  of 
air  conditioning  economically  attractive. 

Mr.  Bruce  in  his  jiapers  .said  that  .serious  promotion 
of  steam  absorption  air  conditioning  in  New  York 
started  approximately  11  years  ago  when  a  promotional 
.steam  rate  for  .steam  air  conditioning  was  put  into 
effect  on  September  16,  1949.  This  rate,  which  made 
the  energy  co.st  for  .steam  less  than  electricity,  was  the 
beginning  of  an  all-out  effort  by  the  company  to  build¬ 
up  its  summer  steam  load  which  was  and  still  is  much 
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New  NDHA  officers  are 
(seated,  left  to  right)  P.  C. 
Meyer,  3rd  vice  president; 
J.  D.  Lemon,  ist  vice  presi¬ 
dent;  A.  F.  Metzger,  presi¬ 
dent;  G.  F.  Prestwich,  past 
president  and  J.  C.  Thompson, 
2nd  vice  president.  Standing 
I  to  r,  J.  F.  Collins,  Jr.,  secre¬ 
tary-treasurer;  H.  A.  Law¬ 
rence,  director;  E.  T.  Smith, 
director;  D.  H.  Brandt,  direc¬ 
tor  and  R.  H.  Swoyer,  direc¬ 
tor.  Not  present  are  A.  M. 

Ritter  and  J.  W.  Heaton. 


less  lhan  the  winter  steam  lojid.  At  the  same  time, 
summer  el«*ctric  load  would  Jh*  steered  away  from  the 
electric  .system  which  was  headinK  for  a  summer  peak, 
this  would  require  reinforcement  of  both  Koneratin/ 
and  distribution  facilities.  The  new  rate,  backed  by 
Iiersonal  calls  on  customers,  architects  and  consultintr 
enKineers  and  by  extensive  advertising,  has  had  jrreat 
success  in  promoting  steam  air  conditioninK  in  New 
York. 

Performance  of  Absorption  Equipment 

(i.  Owen  Kuhen,  Carrier  Corp.  in  his  paja-r  out¬ 
lined  the  development  of  the  ab.Horption  refrigeration 
machine  from  the  time  the  basic  principles  were  rec- 
oRniztsl  as  early  as  1777.  Today,  he  .said,  ab.sorption 
machines,  usintr  lithium  bromide  as  the  ab.sorbent  and 
water  as  the  refrigerant,  are  made  with  caiMicities 
from  5n  tons  to  1000  tons.  There  are  .several  methods 
of  controllintr  cajwicity  of  ab.sorption  machines.  One  is 
to  control  the  steam  flow  to  the  tronerator,  another  is 
to  retrulate  the  flow  of  water  through  the  conden.ser  or 
a  combination  of  both  methods  can  Ik*  u.sed. 

The  Carrier  machine  now  u.ses  a  unique  method 
that  directly  controls  the  concentration  of  the  ab.sor- 
lK*nt  .solution  Kointr  to  the  ab.sorber.  This  method 
jrives  a  In-tter  partial  load  efficiency  than  that  at  full 
load.  .Mr.  Kuhen  showed  i)erformance  jrraphs  of  five 
different  types  of  refrijreration  machines  (two  types 
of  steam  ab.sorption  and  three  types  of  centrifujral 
compressors)  which  clearly  showed  the  strikingly 
iK'tter  jterformance  of  the  .solution-controlled  ab¬ 
sorption  machine  at  partial  load. 

Regulating  Temperature  of  Domestic  Hot  Water 
W.  11.  Ambro.se.  the  Detroit  Edi.son  Co.,  in  his  pjiper 
on  a  new  temfK*rature  control  for  instantaneous  steam 
water  heaters,  jrave  the  rea.sons  for  the  need  for  a 
l)etter  control  especially  one  which  would  not  permit 
the  temiK*rature  to  fluctuate  above  the  set  i)oint.  The 
new  control  consist.s  mainly  of  a  ‘o'inch  self-con¬ 
tained  bulb-tyjK*  thermostatic  control  steam  valve  which 
is  used  in  such  a  manner  that  it  controls  the  pres¬ 
sure  under  the  diaphram  of  the  pre.s.sure  reducinp 
valve  (35  to  10  psi)  which  supplies  the  heater.  The 
bulb  is  in  the  heater  hot  water  outlet  line.  The 
control  valve  is  in  the  balance  line  between  the  steam 
pre.s.sure  regulator  and  the  .steam  supply  line  on  the 
low’  pre.s.sure  side  of  the  reKulator.  A  Vz-inch  hijrh 


pre.s.sure  connection  containinff  a  3  16-inch  orifice  is 
tied  into  the  balance  line  near  the  pressure  reducing 
valve. 

When  the  temperature  regulator  bulb  reaches  the 
set  temperature,  the  Vz-inch  temperature  regulator 
valve  closes  causing  35  psi.  to  build  up  beneath  the 
pressure- regulator  diaphragm  causing  it  to  close. 
When  the  temperature  falls  slightly,  the  pres.sure  is 
relieved  a  small  amount  cau.sing  the  pres.sure  regulator 
to  i)ermit  low  pressure  steam  to  the  heater.  This  in¬ 
direct  use  of  the  .self-contained  temperature  regulating 
valve  gives  a  much  more  uniform  temperature  than 
when  such  a  valve  is  u.sed  directly.  Temperature  re¬ 
corder  charts  were  shown  to  show  the  difference  in 
results  of  the  new  control  and  that  of  former  con¬ 
trol  methods  u.sed. 

Steam  in  Competition  with  Other  Fuels 

E.  F'.  McCarrick,  Con.solidated  Edison  Co.,  in  his 
iwjier  stated  that  the  builders  of  office  buildings  sel¬ 
dom  if  ever  think  of  in.stalling  their  own  boiler  plants. 
.Apartment  builders  do  not  yet  univer.sally  share  this 
attitude.  Howe\er.  during  1958  and  1959  the  Con¬ 
.solidated  Edi.son  Co.  through  advertising  and  per- 
.•ional  contacts,  have  been  succe.s.sful  in  persuading 
the  majority  of  investment  apartment  builders  to  take 
<*conomic  advantage  of  space  gained  in  the  ba.sement 
and  up  through  the  building  by  omitting  plants  and 
smokestacks. 

Under  New  City  Code,  every  apartment  building 
with  a  cite  of  10,000  sq  ft  or  more  must  provide  garage 
space  for  at  least  20  '"r  of  its  tenant.s.  This  makes  the 
omi.ssion  of  a  boiler  plant  more  attractive. 

The  most  active  areas  of  apartment  building  are 
along  Second  and  Third  .Avenues.  In  practically  all 
ca.ses  the  apartment  entrances  are  on  the  side  .streets 
leaving  the  avenue  frontage  for  stores.  Mo.st  of  the.se 
.stores  need  the  ba.sement  space  beneath.  For  this 
rea.son  the  owmers  of  many  of  the.se  buildings  find  it 
to  their  advantage  to  u.se  basement  .space  for  income 
producing  purposes  rather  than  install  co.stly  space- 
consuming  boiler  plants. 

The  rea.son  the  Con.solidated  Edison  Co.  is  actively 
promoting  the  sale  of  steam  to  apartment  buildings  is 
threefold;  (1)  the  busine.ss  is  near  the  steam  distri¬ 
bution  .sy.stem;  ^2)  it  has  a  better  load-factor  (3)  mo.st 
new  apartments  are  pro.spects  for  steam  absorption  air 
conditioning. 

Report  to  be  concluded  next  month 
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CATIONS  AND  INSTALLATIONS 


Tubular  Centrifugal  Fans  Ease  Stringency 
of  Computer  Room  Conditioning  Requirements 


SEVERE  SPACE  LIMITATIONS  and  the  require¬ 
ment  for  twenty-four  hour  operation  of  air  con¬ 
ditioning  equipment  were  met  by  the  application  of  a 
new  tubular  centrifugal  fan  and  design  of  a  sp<»cially 
tailored  supply  system  for  an  electronic  computer 
room  installation  in  the  11-story  building  of  The 
Travelers  Insurance  Co.,  Hartford.  Conn. 

The  entire  installation  occupies  the  previously  non- 
air  conditioned  fourth  floor  of  the  building.  After 
placing  the  computin(r  equipment,  there  was  little 
space  left  on  this  15,000  .sq  ft  L-shaped  floor  for  fan 
rooms.  A  height  to  the  hunp:  ceilinpr  of  9  ft  8  inches 
im{K)ses  an  additional  restriction  on  the  equipment. 

In  addition  to  the  “ordinary”  computer  room  re¬ 
quirements  of  close  humidity  control,  a  hiprh  decree  of 
air  purity,  and  low  noise  level,  the  installation  would 
be  operated  for  sixteen  hours  each  day,  and  the  ma¬ 
chines  checked  durintr  the  remaininpr  eiirht.  Thus 
complete  .standby  air  conditioninjr  facilities  had  to  be 
provided  in  a  \er>'  limited  space. 

F’inally,  a  ver\'  flexible  .system  of  air  di.stribution 
was  made  necessary  by  the  fact  that  the  computer 
installation  would  be  expanded  by  the  addition  of  new 
machines  at  a  later  date,  and  that  the  location  of  the 
j^reatest  heat  load  varied  during  the  day.  as  computers 
were  turned  on  and  off. 

Air  Handling 

Conditioned  air  is  supplied  from  two  fan  rooms,  one 
of  29,000  cfm,  the  other,  24.00(»  cfm  capacity,  each  in 
former  clerical  areas  on  the  .same  floor  as  the  com¬ 
puter  room,  and  adjacent  to  it.  The  accompanying 
drawings  of  Fan  Room  No.  2  are  typical  of  both. 

Each  fan  room  hou.ses  a  central  air  handling  ap¬ 
paratus  consi.stinjr  of  two  of  the  new  tubular  centrifu- 
fral  fans,  drj'  and  electrostatic  filters,  and  coolinjr  and 
reheat  coils.  Coolinjr  coils  eet  chilled  water  from  two 
100-hp  centrifujral  machines  in  the  fienthou.se  on  the 
roof  of  the  buildinf?.  Lacking  .space  for  .sound  traps, 
ducts  to  computer  rooms  are  lined  with  approximately 
30  ft  of  acoustical  in.sulation  to  reduce  noise  enterintr 
the  ceilin);  di.stribution  system  in  the  conditioned  area. 
Return  air  enters  grilles  alon?  the  corridor  wall  and 
is  mixed  with  outside  air  before  the  prefilters.  To 
minimize  air  purification  problems,  introduction  of 
outside  air  is  kept  at  a  constant  minimum. 

The  fans,  made  by  TurlxeDynamics  (formerly  Dryer 
Electric)  Corp.,  Brooklyn,  N.  Y.,  are  hiprhly  efficient 
centrifuRal  fans  in  tubular  housintrs.  See  Fi^.  1-  They 
take  up  about  half  the  space  of  a  .scroll-type  centrifu- 
Ral.  Their  straiRht-throUKh  design  was  particularly 
useful  in  this  in.stallation,  as  there  was  no  room  for 
duct  elbows  in  the  cramped  fan  rooms. 

Complete  standby  protection  is  afforded  by  the 


parallel  installation  of  two  fans  in  each  fan  room. 
Motors  are  sized  for  two  times  the  normal  o|»<*ratinjr 
load.  If  one  fan  or  motor  has  to  be  shut  down 
for  maintenance,  the  other  can  carr>'  the  entire  load. 
The  increa.se  in  noi.se  level  when  .so  o|HM'atin)r  is  very 
little.  (Becau.se  the  fans  are  quiet  ojH-ratiriK,  no 
acou.stical  insulation  was  iu*<’es.sary  on  the  partitions 
betwt>en  fan  and  comi)Uter  rooms.) 

In  normal  o|H*r;ition,  space  temiH*ratures  are  con¬ 
trolled  by  thermostats  in  the  return  air  ducts.  How¬ 
ever,  provision  is  ma<le  for  the  situation  when  the 
cooling  load  is  uneven  across  the  space  due  to  idle 
machines  in  one  area,  active  machines  in  another. 
When  this  occurs,  the  occufKints  can  throw  a  manual 
switch  that  transfers  control  to  thermostats  strate- 
>fically  located  in  that  |>ortion  of  the  .sp;ice  in  use. 

New  Transistorized  Units  Added 

The  ori^rinal  Bizmac  installation  required  siMrially 
fabricatt^l  fan-coil  units  attached  to  each  computer 
:i.s  sjH^cifnMl  by  the  consult injr  entrin*<*rs.  and  a  supply 
of  chill«*d  water  to  them  which  removjsl  most  of  the 
.sensible  heat  >renerated  by  the  machines  iM'fore  it  had 
a  chance  to  enter  the  conditiomsi  s|Mice. 

The  newer  R(\\  .‘iOl’s  are  transistorized,  .so  the  ne¬ 
cessity  of  special  coolinjr  units  is  eliminated.  The 
."dil’s  require  a  minimum  ambient  relative  humidity 
of  30''f .  Humidifiers  in  the  return  air  ducts  maintain 
pro|H-r  humidities,  but  if,  due  to  mwhanical  failure, 
relative  humidity  should  fall  to  20'^,.  the  humidistat 
actuates  an  alarm  and  annunciator.  As  a  further 
.safety  feature,  should  chilhsi  water  supply  from  the 
I>enthouse  rise  aliove  a  critical  temisTature.  another 
alarm  is  actuated,  so  that  the  machines  can  lx*  shut 
off  until  the  .source  of  trouble  is  found  and  corrected 

C.  (».  H.  Rojran.  partner,  and  William  R.  .Xbliott. 
proj(*ct  en>fin<*<*r,  of  Jansen  &  Royan,  consult inir  eniri- 
neers.  New  York  City,  were  res|K>nsible  for  th-  desijrn 
of  the  mwhanical  system. 


Fig.  I .  The  fans  being  readied  for  shipment  to  Hartford. 
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Bizmac  and  RCA  501  Computer  Installation 
The  Travelers  Insurance  Company 
Hartford,  Conn. 
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Applications  and  Installations 


Nose  dock  type  hangars  such  as 
housing  t<^ay's  jet-powered 
bombers  and  tankers. 


Jet-Age  Hangars  Get  Radiant  Heating,  Snow  Melting 


OSE  DOCK  TYPE  H.ANG.^RS 


desiKned  to  .shel- 
-I- ^  ter  power  and  nose  sections  of  larjre  military  jt*ts 
from  winter  weather,  and  permit  necessary  main¬ 
tenance  on  these  vital  part.s — are  jraininjr  in  use  at 
I’.  S.  Air  Force  installations. 

Many  of  the  hanjrars,  or  aircraft  maintenance 
docks,  are  already  in  u.se  at  Strategic  Air  Command 
ba.ses  in  Delaware,  Ohio,  Ma.s.sachu.sett.s,  Michigan  and 
New  Jersey. 

They  were  designed  for  housinjr  of  the  pre.sent  day 
jet-powered  bombers  and  tankers.  The  entire  tail 
assembly— -of  both  bombers  and  tankers — protrudes 
through  a  hole  in  the  hanjrer  door,  as  shown  in  Kijr.  1. 
and  is  exposed  to  the  elements. 

Each  of  the  30-ft  hijfh  (inside)  no.se  docks  contains 
approximately  20,0(H>  .sq  ft  of  floor  space  and  is  built 
in  either  a  .square  or  “T”  .shaped  form  for  winter 
protection  of  B-52  and  B-47  bombers,  and  KC135  and 
KC99  tankers.  This  maximum  .sheltering  in  a  mini¬ 
mum-sized  structure — lower  and  smaller  becau.se  the 
hijrh  tail  section  remains  exposed — reduces  con.st ruc¬ 
tion  costs. 

In-the-floor  radiant  heating  provides  uniform 
warmth  in  the  dock  and  automatic  snow  meltinj?  elimi¬ 
nates  snow  and  ice  at  the  hangar  door.  Both  .sy.stems 
employ  networks  of  wroujrht  iron  pipinjf  which  cir¬ 
culate  hot  water  for  heatintr  and  a  mixture  of  hot 
water  and  anti-freeze  for  snow  meltinjr. 

Radiant  heating  was  in.stalled  in  the  nose  docks  to 
provide  maximum  working  area,  and  restore  indoor 
temperature  quickly  after  the  hangar  is  chilled 
through  tele.scopic  doors  opening  and  closing.  This 
provides  comfortable  temperature  for  maintenance 
personnel  because  the  concealed  sy.stem  reduces  drafts 
in  the  area  of  most  activity.  Al.so,  the  wrought  iron 
pipe  .system  keeps  hangar  floor  dry  by  speeding  evapo¬ 
ration  of  water  after  ice  and  snow  melt  from  aircraft. 

Wallace  Proce.ss  Piping  Co.,  Norfolk,  Va.,  prefab¬ 
ricated  Byers  4-D  wrought  iron  grids  in  53-ft  by  22-ft 
and  32-ft  by  20-ft  .sections.  The  metal’s  high  ductility 
permitted  ofT-the-site  fabrication  and  moving  of  large 


grids,  reducing  costly  on-the-job  welding.  .As  .shown 
in  Fig.  2,  each  of  the.se  grid  units  was  |>ositioned  on 
IH-inch  centers  on  metal  supjwrts  and  enclosed  in  H 
inches  of  reinforced  concrete.  4-D  wrought  iron  has 
a  coefficient  of  exiwtnsion  similar  to  concret«‘.  Weld«“d 
joints  connect  the  P 4-inch  dia  piping  to  2-inch 
wrought  iron  headers. 

In  o{»eration.  water  is  heattnl  and  is  iHjmiMHl  at  13o 
deg  F  through  the  pipe  network  at  a  rate  of  150  gpm. 
Planned  to  offset  the  heat  loss  in  each  nose  dock,  the 
radiant  heating  .sy.stem  will  maintain  a  70-deg  tem- 
p<*rature. 

Supplementing  radiant  heating  at  the  hangar  door 
is  an  automatic  snow  melting  sy.stem  which  includes 
a  170  by  5-ft  network  of  identical  wrought  iron  piping, 
al.so  made  by  A.  M.  Byers  Co..  Pittsburgh.  This  .system 
prevents  the  tele.scoping  door  from  frwzing  tight  or 
jamming,  and  eliminates  time-consuming  shoveling  of 
drifts  and  other,  smaller  snow  and  ice  accumulations. 


Fig.  2.  Wrought  iron  pipe  grids,  prefabricated  in  53  by 
22-ft  units,  are  positioned  as  part  of  a  nose  dock  radiant 
heating  system. 


Applications  and  Installations 


To  provide  clear  and  dry  i)avenient  durinif  winter 
montha,  a  ISO-deg  aolution  of  water  and  triethylene 
Klycol  will  circulate  throuRh  l-inch  dia  pipe  frrida  and 
1  •/2*>nch  headers  at  50  Rpm. 

Southern,  Waldrip  and  Harwick,  I>onK  Beach,  Calif., 
designers  and  (general  contractor,  .sub-contracted 
mechanical  construction  of  the  nose  docks  to  Wallace 
Process  Pipinjr  Co.  All  wrought  iron  pipe  was  sup¬ 
plied  throuKh  Central  Jersey  Supply  Co.,  Perth  Amboy, 
New  Jersey. 


Six  of  the.se  docks  were  erected  at  Clinton  County 
Air  Ba.se  in  Wilminjfton,  Ohio,  and  a  similar  number 
at  Selfridjfe  Air  Force  Base  in  Mount  Clements,  Mich. 
At  three  other  ba.ses — McGuire  AFB,  Wrijfhtstown, 
N.  J.;  Dover  AFB,  Dover,  Del.,  and  Otis  AFB,  Fal¬ 
mouth,  Mass. — there  are  nine  of  the.se  unu.sually  de- 
siprned  aircraft  maintenance  structures.  Others  are 
planned  for  Richard  I.  Bonpr  AFB,  Madi.son,  Wis. ; 
Evreaux  AFB,  France;  Dow  AFB,  Banjfor,  Maine; 
and  many  other  SAC  bases. 


Stainless  Steel  Sheathes  Mechanical  Service  Core 


¥3ITTSHL’K(tH  1.S  GROWING  a  family  of  stainless 
»  sle<*l  skys<TaiK*rs.  The  tfleamitur  new  Four  Gateway 
('enter  buildintr,  dedicated  on  June  24,  lOfiO,  joins  the 
thn*<*  towering  office  huildintrs  constructed  at  the  ('en¬ 
ter  eivht  years  atro.  All  the  buildintfs  u.s<*  stainle.ss  ste«*l 
as  the  prime  con.struction  material.  The  new  building 
alone  utiliz(‘s  nearly  a  half-million  t>ounds  of  the  corro- 
sion-resistinv  metal  for  mullions,  the  ser\ice  core,  and 
vround-floor  entrances. 

The  exterior  of  Four  Gateway  ('enter  is  an  attractive 
combination  of  stainless  steel  mullions  and  Kreen- 
tinted  kIhss  forminj?  unbroken  vertical  lines  the  full 
heitrht  of  the  22-story  .structure.  Limbach  ('omiwny, 
Pittsburj^h,  fabricated  some  mullion  sections  from 
l()-)rave.  TyiH*  :t02  stainle.ss  for  its  projH'rties  of 
strenjrth,  litrhtness,  beauty  and  ea.sy  maintenance. 

Functionally,  the  window-less  .s«*r\ice  core,  s«*en  on 
the  extn*me  rijrht  in  photo  at  rijrht,  provides  the  main 
buildintr  with  unobstruct«*<l  fU)or  areas  totallintf  lOO.Obb 
s(|  ft  of  sjKice.  In  addition  to  elevators,  the  stainle.s.s- 
sheath«sl  .s<*nice  core  contains  reheat  coils  and  ducts 
on  each  floor  for  the  interior  air  conditionintr  .system, 
jtlus  chilled  water  supply  and  return  lines,  and  steam 
and  condensate  lines,  ('hilleii  water  for  the  air  condi¬ 
tioning  .system  com**s  from  a  central  refrijreratiny 
source  in  the  nearby  Three  (iateway  ('enter  buildinv- 
Also  in  the  ser\ice  core  are  toilets  for  the  entire  build- 
intr,  electrical  conduits,  and  cold  water  lines  for  the 
drinking  fountains. 

The  .service  core's  outside  wall  area  of  43,0()<t  .sq  ft 
is  completely  prot»*ct»Hl  by  stainless  steel  panels.  For 
contra.st  and  emphasis,  three-inch-wide  vertical  strijxs 
of  t?ray -colored  stainless  steel  are  .set  into  the  indented 
center  of  each  jwinel,  and  b<dwe«*n  the  {Ktnels  them¬ 
selves.  The  strips  are  colored  with  a  mo<lified  acrylic 
resin.  Colored  stainless  .st<*«*l  is  a  comjmratively  recent 
ilevelopment  which  offers  the  architect,  as  in  the  ca.se 
of  Four  Gateway  Center,  Kreater  opi)ortunity  for  de- 
sijrn  variations.  The  Kray-accent<*<l  stainless  .steel  .sen'- 
ice  core  and  the  stainle.ss-and-Klass  curtain  wall  blend 
IK*rfectly  to  jrive  the  overall  structure  a  balanced 
attractiveness. 


The  three  original  Gateway  Center  buildinjrs  are 
stainle.ss  steel  curtain  wall  .structure.s  and  were  the 
pioni*ers  in  PittsburKh’s  exten.sive  post-World  War  11 
urban  renewal  program.  A  few  months  ajro,  these  build¬ 
ings  were  jjiven  a  complete  face  cleaninjr  for  the  first 
time  since  their  construction.  The  stainless  exteriors 
emerjrwl  as  britrht  as  when  oriRinally  in.stalled.  This 
fact  was  an  added  rea.son  for  extensive  use  of  .stainless 
steel  on  the  new  buildinK. 

.All  the  Gateway  Center  buildings  are  owned  and 
oiH'rattHl  by  Equitable  Life  Assurance  Society.  For  the 
new  structure,  Harri.son  &  Abramovitz,  of  New  York 
City,  were  the  architects,  and  Georjre  A.  Fuller  Com- 
I>any  was  general  contractor. 
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Louis  Blondormonn  on 


PLUMBING  ana  PIPING 

Gasoline  Station  Drainage 


type  of  building  that  is  beint;  erected  widely 
is  the  {fas  station.  Old  buildin(fs  are  beinif  razed 
and  new  buildinRs  are  bein{f  erected  in  their  place, 
in  addition  to  entirely  new  stations. 

The  (fasoline  station  is  a  basic  structure  and  its 
prime  purpose  is  to  dispense  (fasoline,  oil  and  in  {fen- 
eral,  provide  the  minor  repairs  and  .service  required 
by  the  avera{fe  car  owner. 

The  tourist  re{fards  a  particular  {fas  station  chain 
by  its  courtesy  and  personalized  attention,  plus  the 
sanitary  a.spects  of  its  rest  rooms.  However,  we  shall 
confine  the  discussion  of  this  article  to  the  floor  drains 
that  are  installed  in  the  desi{fnated  .ser\-ice  area  of 
the  {fas  .station. 

The  .ser\'ice  area  {fenerally  consists  of  a  two-com¬ 
partment  .space.  One  space  includes  a  lift  and  is 
devoted  to  {freasin{f  or  under-car  repairs;  the  other 
half  is  used  for  car  wa.shin{f  or  repairs  of  a  {feneral 
nature.  When  the  {fas  station  is  of  lar{fer  capacity, 
more  compartments  are  added. 

Typical  Gas  Station 

For  the  .sake  of  reference  in  this  article,  a  typical 
{fas  .station  has  been  .shown  for  example  in  Fi{f.  1. 
The  .station  consists  of  an  office  space  or  .sales  area, 
toilet  rooms,  .stora{fe  area,  utility  room  and  service 
area.  Two  floor  drains  have  been  included  in  the  .serv’- 
ice  area  and  connect  with  the  .sanitar>'  draina{fe  line 
as  .shown. 


The  floor  drains  are  primarily  intendtsl  for  drainin{f 
the  water  u.sed  in  wa.shinK  the  floor  area.  The  other 
drain  handles  water  disjiensed  by  the  car  washinK 
apparatus. 

Volatile  Liquids 

Unfortunately,  a  j)otential  hazard  exists  in  the  serv- 


So«l  stack 


Fig.  2.  Arrangement  of  floor  drains  and  volatile  liquids 
interceptor. 


So<l  stack 


Fig.  I.  Suggested  arrangement  of  floor  drains  for  a 
typical  gas  station. 


ice  area  Oil  and  {frease  drippin{r  from  cars  are  washed 
into  the  drains  when  the  floor  of  the  .service  area  is 
ho.sed  down.  A  can  of  u.sed  motor  oil  mi{fht  be  care- 
les.sly  dischar{red  into  one  of  the  drain.s.  Quite  often, 
{fasoline  or  other  volatile  liquids  are  u.sed  to  clt^an  parts 
of  a  car  and  this  liquid,  too,  may  be  carelessly  dis- 
char{fed  into  one  of  the  drains. 

All  the.s«>  factors  repr<*sent  a  (lotential  hazard  in  the 
floor  drains  and  the  under{fround  pipin{f  sy.stem.  Seri¬ 
ous  explosions  and  fires  can  and  have  resulted  from 
accumulations  of  the  volatile  liquids.  Many  plumbin{f 
codes  now  require  that  some  means  of  protection  must 
l>e  afforded  so  as  to  intercept  and  retain  the  volatile 
liquids.  One  such  means  of  protection  is  the  volatile 
liquids  interceptor. 

Volatile  Liquids  Interceptor 

In  {fas  .stations,  the  inclusion  of  a  volatile  liquids 
interceptor  could  be  similar  to  that  shown  in  Fi{f.  2. 
The  under{fround  drainage  lines  are,  in  general,  in¬ 
stalled  in  the  same  manner  as  that  .shown  in  Fig.  1. 
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PARTIAL  PLAN  OF  TOP  PARTIAL  PLAN  OF  TOP 


FLOOR  DRAIN  WITH 
SEDIMENT  BUCKET 
AND  TRAP 


FLOOR  DRAIN  WITH 
SEDIMENT  BUCKET 
AND  WITHOUT  TRAP 


DEEP  SUMP  FLOOR  DRAIN 
WITH  SEDIMENT  BUCKET 


Fig.  3.  Details  of  drains  that  can  be  used  in  gas  stations. 


Th(>  f'xc'eption  to  thi.<4  kind  of  in.Htallatiori  is  the  vola¬ 
tile  liquid.^  intert-eptor  that  in  in.ntalled  to  .sers’e  the 
door  drains. 

The  interceptor  i.s  in.stalled  in  an  out-of-the-way  lo¬ 
cation  where  it  can  be  ea.sily  maintained.  When  prop¬ 
erly  in.stalled.  thi.s  unit  will  intercept  and  retain  for 
eia.sy  removal,  any  volatile  liquid.s  that  are  accidentally 
or  carele.H.s|y  di.scharKed  into  the  floor  drain  .system, 
and  thi.s  tyjM*  of  .system  will  be  di.scus.sed  later  in 
more  detail. 

Floor  Drains 

Floor  drains  mu.st  be  carefully  selected  for  a  sers’ice 
area  in  a  tras  .station  and  mu.st  po.s.se.s.s  the  follow'infr 
important  features: 

1.  The  Krate  should  be  of  sufficient  strength  to 
withstand  the  weijrht  of  a  car  {)assin(r  over  it. 


2.  The  drain  and  opening  should  be  of  adequate 
size  to  facilitate  rapid  drainage. 

3.  The  drain  should  be  equipped  with  the  means 
to  intercept  grit  and  debris. 

Three  commonly  used  floor  drains  are  illustrated  in 
Fig.  3. 

The  first  drain  show’n  in  Fig.  3  includes  a  sediment 
bucket  and  is  equipped  with  a  P-trap.  Slots  in  the  side 
of  the  bucket  and  small  openings  in  the  bottom  permit 
complete  drainage  of  the  waste  water  but  retain  coarse 
.sediment  and  debris.  The  trap  offers  a  w'ater  .seal  to 
prevent  .sewer  gases  from  emitting  at  the  drain.  Vent¬ 
ing  of  the  floor  drains  must  be  accompli.shed  in  accord 
and  with  the  requirements  of  the  local  code.  A  trapped 
floor  drain  i.s  u.sed  when  an  interceptor  is  not  placed 
in  the  line. 

The  .second  drain  i.s  similar  to  the  first  with  the 
exception  that  the  trap  ha.s  been  omitted,  as  w’ould  be 
the  ca.se  when  a  volatile  liquids  interceptor  is  included 
in  the  system.  A  feature  of  both  drains  is  the  arrange¬ 
ment  of  grate  and  sediment  bucket.  The  grate  cannot 
l>e  set  in  position  unless  the  bucket  is  in  place.  This 
feature  avoids  the  possibility  of  neglecting  to  replace 
the  bucket  after  a  cleaning  operation. 

The  third  drain  i.s  a  deep  .sump  type  floor  drain  and 
includes  a  large  capacity  type  .sediment  bucket.  This 
drain,  too,  can  be  installed  with  or  without  a  trap.  The 
grate  is  of  a  heavy  duty  type  to  withstand  the  heavy 
loads  to  which  it  will  be  .subjected.  The  bucket  is  of 
large  capacity  to  intercept  the  large  volume  of  .sedi¬ 
ment  and  debris  that  i.s  washed  into  the  drain.  This 
sediment  and  debris  is  the  matter  that  adheres  to  the 
underside  of  cars  and  enters  the  drain  when  the  floor 
is  wa.shed. 

Such  debris  can  enter  the  drain  and  cau.se  partial 
or  complete  stoppages  in  the  underground  drainage 
piping  for  it  will  accumulate  in  a  portion  of  the  piping, 
and  will  harden  like  concrete.  With  sufficient  build-up. 
it  will  retard  the  flow  of  the  waste  water.  Therefore, 
attention  must  be  given  to  the  interception  and  reten¬ 
tion  of  this  debris  to  prevent  entrance  to  the  under¬ 
ground  drainage  piping 

There  are  many  other  .styles  and  shapes  of  drains 
that  may  be  utilized  in  the  .service  area  of  a  gas  sta¬ 


te  cl««noel 


floe*  dfiin 


Floot  dr*'n 


Rg.  4.  Arrangement  of  floor  drains,  piping  and  the  necessary  floor  slope. 
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tion  with  equal  success  to  the  ones  that  are  illustrated 
as  examples. 

Slop*  of  Roor 

Quite  often,  the  proper  slope  of  the  floor  in  the 
service  area  of  a  gas  station  is  overlooked.  When  this 
situation  prevails,  the  water  dispensed  on  the  floor 
does  not  readily  drain  to  the  floor  drains  and  the  floor 
remains  wet  for  a  longer  period  of  time.  It  is  highly 
recommended  that  the  floor  be  sloped  in  a  positive 
manner  toward  the  drains.  For  example,  see  Fig.  4. 

Note  the  definite  slope  of  the  floor  toward  the  drains. 
The  underground  drainage  line  receiving  the  discharge 
from  the  floor  drains  should  be  sloped  with  a  Vi  inch 
pitch  to  facilitate  the  drainage.  This  is  an  important 
consideration,  especially  when  car  washing  facilities  are 
used.  The  contractor,  in  running  his  sanitary  line  to 
the  street  sewer  must  maintain  a  slope  that  will  permit 
his  line  to  connect  with  the  street  facilities  at  a 
proper  elevation.  Thus  the  slope  of  floor  and  under¬ 
ground  drainage  line  are  important  considerations  and 
the  contractor  should  make  .sure  that  both  are  done 
with  utmost  care. 

Volatile  Liquid  Interceptors 

When  a  volatile  liquid  interceptor  is  employed,  it  can 
be  installed  similar  to  that  shown  in  Fig.  5.  The 
interceptor  in  this  instance  is  equipped  with  an  exten¬ 
sion  to  allow  the  top  of  the  unit  to  be  flu.sh  with  the 
floor  surface.  If  an  extension  is  not  desired,  then  the 
interceptor  must  be  in.stalled  in  a  pit  with  a  frame  and 
cover  at  the  top  of  the  pit  to  offer  acce.ss  to  the  inter¬ 
ceptor  cover.  The  usual  rea.son  for  the  extension  is  the 
difficulity  in  attaining  the  proper  elevation  between 
intercepor  inlet  and  underground  drainage  piping. 

The  interceptor  is  equipjHKl  with  two  vent  con¬ 
nections  at  its  side.  The.se  vent  connections  are  ex¬ 
tended  up  through  the  roof  of  the  building  and  termi¬ 
nate  at  different  degrees  of  elevation.  The  difference  in 
elevation  is  u.sually  6  to  12  inches.  The  vent  lines  will 
relieve  any  explosive  ga.ses  that  accumulate  in  the 


at  interceptor  wall 
opposite  vent  connections 

Fig.  6.  Basic  operation  of  an  oil  interceptor  and  how  this 
unit  is  vented. 

interceptor,  thereby  avoiding  a  iH>tentially  hazardous 
condition. 

A  natural  circulation  of  air  is  accomplisherl  by  the 
difference  in  elevation  of  the  vent  terminals.  Wind 
velocity  over  the  roof  of  the  building  will  vary  at  each 
elevation  of  vent  terminal  thus  creating  an  unbalance 
of  atmospheric  pressure  in  the  vent  lines.  Therefore, 
the  lighter  than  air  explosive  gases  will  relieve  through 
one  vent  and  air  will  be  drawn  through  the  other.  This 
is  a  system  of  natural  air  circulation. 


Fig.  5.  Oil  interceptor  installed  to  prevent  volatile  liquids  from  being  discharged  into 

the  sanitary  system. 
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The  waste  water  discharge  from  the  interceptor 
passes  throutrh  a  bac-kwater  valve.  The  purpose  of  the 
Iwickwater  valve  is  to  prevent  any  possiblity  of  sewer- 
aKe  backflow  from  entering  the  interceptor.  The  local 
plumbinK  code  should  always  be  consulted  with  reKard 
to  the  arrangement  of  the  interceptor  and  required 
ventinK  before  the  installation  proceeds  too  far. 

If  possible,  there  should  be  a  difference  in  elevation 
iH'tween  the  outlet  from  the  interceptor  and  the  eleva¬ 
tion  of  the  sanitary  line  to  which  it  connects.  F'ijrure 


The  interceptor  shown  in  Fig.  6,  is  of  a  generalized 
shape  and  is  only  intended  for  example  in  describing 
the  basic  operation  of  the  unit.  Several  manufactured 
types,  each  with  specific  refinements  are  available  for 
the  purpose.  The  covers  too,  are  secured  in  a  manner 
relative  to  each  unit. 

Receiver  Tanks  ~ 

When  it  is  desired  to  provide  a  draw-off  connection 
at  the  interceptor,  the  piping  arrangement  might  be 


PLAN 


Ld 


^Vents  through  roof 


Fig.  7.  Arrangement  of  oil  interceptor,  piping  and  volatile  liquids  receiver  tank. 


5  suggest.s  the  details  of  this  arrangement. 

Cross  Section  Through  Interceptor 

Figure  ♦>  -hows  a  section  through  the  interceptor. 

The  extension  on  top  of  the  interceptor  that  had 
Ireen  included  in  Fig.  5.  has  been  omitted  for  the  sake 
of  clarity.  Here  is  how  the  unit  functions.  Waste  water 
from  the  floor  drains  enters  the  interceptor  and  a 
baffle  reduces  its  turbulence.  A  .sediment  bucket  traps 
any  minute  quantities  of  sediment  or  debris  that  is 
carritnl  by  the  water.  The  sediment  bucket  is  per¬ 
forated  to  retain  the  foreign  matter  and  allow  the 
waste  water  to  [»a.ss  through. 

In  the  .settling  chamber,  the  volatile  liquids  will 
.separate  from  the  water  and  float  to  the  .surface  while 
the  clejir  waste  water  will  pa.ss  under  the  last  baffle 
and  di.scharge  into  the  sanitary  system.  The  air  relief 
shown  at  the  outlet  baffle  assures  the  balance  of  air 
needed  for  the  proper  di.scharge  of  waste  water 
from  unit.  The  two  vent  lines  extend  up  through  the 
roof  to  terminate  in  a  manner  .shown  in  Fig.  5. 

The  draw-off  connection  .shown  is  used  when  it  is 
desiriHl  to  drain  the  volatile  liquids  to  a  volatile  liquids 
receiver  tank.  An  adjustable  tube  in  the  fitting  is  set  at 
an  elevation  that  is  slightly  higher  than  the  flood  level 
of  the  waste  water  passing  through  the  interceptor. 
The  contractor  can  determine  the  exact  level  by  trial, 
once  the  unit  is  installed. 


similar  to  that  .shown  in  F'ig.  7.  Note  that  a  draw-off 
line  is  extended  from  the  interceptor  to  a  receiver 
tank,  which  is  located  just  outside  of  the  building 
.structure.  This  tank,  very  often,  is  also  u.sed  for  the 
waste  oil  drained  from  automobiles  in  the  service 
procedure. 

The  tank  is  .supported  on  a  concrete  pad  and  is  in 
fact,  .secured  to  the  pad.  At  least  one  vent  line  must  be 
extended  from  the  tank  to  the  atmosphere.  Two  vents 
will  .serve  to  the  same  advantage  as  that  described  for 
the  interceptor. 

A  test  line  is  extended  to  grade  level  and  serves  to 
indicate  the  level  of  the  liquid  contained  in  the  receiver 
fank.  This  is  accomplished  by  in.serting  a  rod  into  the 
tank.  This  line  is  also  used  for  sucking  out  the  contents 
of  the  tank. 

It  is  very  important  that  the  proposed  installation 
l>e  di.scu.s.sed  with  the  local  plumbing  authorities  to 
gain  their  exact  requirements.  The  intended  capacity 
of  the  interceptor  and  the  receiver  tank  are  determined 
on  the  basis  of  the  amount  of  water  that  will  be* 
di.scharged  into  the  floor  drains.  These  units  must  be 
pro|)erly  sized. 

When  properly  sized,  installed  and  maintained,  the 
.system  will  .serve  the  needs  of  the  gas  station  in  a 
very  adequate  manner  and  more  important,  will  safe¬ 
guard  the  gas  .station  from  the  potential  hazard  that 
exi.sts  when  volatile  liquids  are  handled. 
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DEGREE-DAYS  FOR  JUNE.  1960 

(A>  Air|>orl  rradinKa;  ((.')  City  uffkr  rraiiiiitt*;  (IX  Krailitm*  at  a  puiiit  on  iiutskin*  of  city 


Aik  Conditioning, 

ilxATiNG  AND  VxNTiLATiNc's  3Jiid  Year  of 

I*ulilication  ol 

Minthly  Degree-Day  Data 

City 

June 

1 

beaxm  to  June  30,  iikI., 

fr<im  Sep(.  1 

19M  1 

1959  1 

Normal  | 

1959  60  1 

195H  59 

1  Normal 

Abiign*.  Tgias  (A)  . 

0 

0 

0 

3048 

2834 

2707 

Albany,  Naw  York  (A)  . 

32 

68 

50 

6634 

7204 

6938 

Albuquarqua,  Naw  Maxico  (A)  . 

0 

0 

0 

4286 

4117 

4389 

Alpana.  Michigan  (C)  . 

177 

105 

135 

8498 

8146 

7938 

Anchoraga.  Alatka  (A)  . 

289 

245 

339 

9960 

10744 

10259 

Athavilla,  North  Carolina  (C)  . 

2 

3 

5 

4509 

4078 

4072 

Atlanta,  Gaorgia  (A)  . 

.  .  0 

0 

0 

3226 

2797 

2826 

Atlantic  City,  Naw  Jar*ay  |C)  . 

12 

23 

24 

4743 

5156 

4741 

Augusta.  Gaorgia  (A)  . 

0 

0 

0 

2830 

2484 

2138 

Baltimora.  Maryland  (C)  . 

0 

6 

0 

4263 

4224 

4203 

Billings.  Montana  (A)  . 

53 

68 

1 19 

7068 

6902 

7078 

Binghamton,  Naw  York  (C)  . 

43 

67 

48 

6056 

6882 

6520 

Birmingham,  Alabama  (A)  . 

0 

0 

0 

3093 

2839 

2788 

Bismarck.  North  Dakota  (A)  . 

83 

56 

116 

8953 

9042 

8967 

Block  Island.  Rhoda  Island  (A)  . 

37 

112 

96 

5484 

5915 

5816 

Boisa.  Idaho  (A)  . 

23 

43 

92 

6402 

5297 

5890 

Boston,  Massachusatts  (A)  . 

....  (a) 

92 

42 

(a) 

5962 

5784 

Buffalo.  New  York  (A)  . 

48 

63 

72 

6598 

6867 

6792 

Burlington.  Iowa  (A)  . 

....  14 

9 

34 

6607 

6231 

6101 

Burlington.  Varmont  (A)  . 

.  . .  81 

97 

72 

7576 

8152 

7799 

Cairo,  Illinois  (C)  . 

0 

0 

0 

4344 

3887 

3756 

Charlaston.  Sooth  Carolina  |C)  . 

0 

0 

0 

2203 

1851 

1769 

Charlotta.  North  Carolina  (A)  . 

0 

0 

0 

3512 

3203 

3205 

Chattanooga.  Tannassaa  (A)  . 

0 

0 

0 

3864 

3549 

3384 

Chayanna.  Wyoming  (A)  . 

89 

71 

173 

7309 

7175 

7490 

Chicago.  Illinois  (A)  . 

30 

12 

58 

6400 

6261 

6310 

Cincinnati  Ohio  iC|  . 

0 

0 

0 

4798 

4467 

4532 

Oavaland.  Ohio  (a)  . 

58 

43 

46 

6166 

6061 

5996 

Columbia.  Missouri  (A)  . 

.  ..  1 

3 

14 

5629 

4974 

5107 

Columbia.  South  Carolina  (A)  . 

0 

0 

0 

2936 

2614 

2284 

Columbus,  Ohio  (C)  . 

2 

20 

22 

5497 

5502 

5277 

Concord.  Naw  Hampshira  (A)  . 

69 

107 

82 

6877 

7592 

7544 

Concordia,  Kansas  jC)  . 

....  8 

8 

20 

6107 

5334 

5323 

Dallas,  Taxas  (A)  . 

0 

0 

0 

2793 

2444 

2272 

Danvar,  Colorado  (A)  . 

38 

25 

65 

6254 

5830 

61 16 

Das  Moinas,  Iowa  (A)  . 

13 

15 

45 

7186 

6519 

6429 

Datroit,  Michigan  (A)  . 

43 

34 

60 

6373 

6457 

6396 

Davils  Laka.  North  Dakota  (C)  . 

....  118 

90 

137 

10312 

9843 

9832 

Dodga  City,  Kansas  |A)  . 

13 

3 

15 

5652 

5117 

5058 

Dubuqua.  Iowa  (A)  . 

57 

26 

76 

7774 

7535 

7235 

Duluth,  Minnasota  |A)  . 

....  204 

185 

200 

9843 

9870 

9417 

Elkina,  Wast  Virginia  (A)  . 

....  (a) 

(a) 

53 

(a) 

la) 

5733 

B  Paso,  Taxas  (A)  . 

0 

0 

0 

2514 

2409 

2641 

By.  Navada  (A)  . 

86 

98 

200 

7628 

6955 

7377 

Esiunaba.  Michigan  (C)  . 

156 

103 

166 

8394 

8683 

8500 

Evansvilla  Indiana  (A)  . 

5 

0 

6 

5100 

4689 

4360 

Fairbanks.  Alaska  |A)  . 

....  261 

135 

193 

13567 

14726 

13713 

Fargo.  North  Dakota  jAj  . 

87 

63 

ICI 

9413 

8969 

9208 

Fort  Smith,  Arkansas  (A)  . 

0 

0 

0 

3815 

3423 

3188 

Fort  Wayna.  Indiana  (A)  . 

35 

27 

53 

6493 

6410 

6270 

Fort  Wo^.  Taias  JA|  . 

0 

0 

0 

2855 

2553 

2361 

_  0 

0 

0 

2392 

2032 

2532 

Galvaston,  Taxas  (C|  . 

.  0 

0 

0 

1573 

1332 

1211 

Grand  Junction,  Colorado  |A)  . 

_  0 

0 

0 

5753 

5076 

5796 

Grand  Rapids,  Michigan  (A)  . 

.  65 

27 

79 

6932 

7071 

7027 

Graan  Bay.  Wisconsin  (A)  . 

.  124 

72 

107 

8286 

8421 

8169 

Graansboro.  North  Carolina  (A)  . . 

.  0 

2 

0 

4247 

39IC 

3810 

Graanvilla,  South  Carolina  (A)  . 

.  0 

0 

0 

3542 

3067 

3060 

Harrisburg,  Pannsylvania  (A)  . 

.  3 

23 

14 

5246 

5376 

5258 

Hartford,  Connach'cut  |A)  . . 

.  28 

82 

31 

5943 

6443 

6125 

Havra.  Montana  (C)  . . 

.  98 

78 

125 

8172 

8278 

8155 

Halana,  Montana  (A)  . . 

.  134 

126 

197 

8306 

8070 

8202 

Houston,  Taxas  |C)  . 

.  0 

0 

0 

1655 

1430 

1276 

Huron.  South  Dakota  lAl  . 

.  53 

20 

80 

8763 

7913 

7876 

Indianapolis  Indiana  (A)  . 

.  24 

6 

30 

6051 

5766 

5611 

Jacbon,  Missiuippi  (A)  . 

.  0 

0 

0 

2861 

2500 

2202 

Junaau.  Alaska  (A)  . 

.  409 

285 

342 

7670 

8339 

8234 

Kansas  City,  Missouri  (A)  . 

.  2 

0 

8 

5363 

4613 

4888 

Knoxvilla.  Tannassaa  (A)  . 

.  0 

0 

0 

4027 

3637 

3590 

La  Crossa,  Wisconsin  (A)  . 

.  57 

33 

74 

7614 

7719 

7619 

Landar,  Wyoming  (A)  . 

.  67 

74 

163 

(a) 

7655 

8273 

Lawiston.  Maina  (O)  . 

.  70 

169 

45 

6903 

7702 

7707 

*)  Data  nrjt  availaMe. 

*  Fixtures  baaed  on  Airport  rradinga. 

**  Figurn  baaed  on  City  office  reading*. 

Normal  bgurea  in  thia  table  are  baaed  on  30-year  period  covering  I9il 
to  1950,  inclusive,  a*  ctm|>iled  and  imblished  by  the  U.  S.  Weather 
Bureau. 


Figure*  in  this  talile,  with  two  rxceptHni*,  l>a*r<l  on  local  weather 
bureau  report*.  Kacefition*  are  I'tica  and  I-ewiaton,  hgurn  for  which  are 
furnished  thr'Nigh  the  ccurte*y  of  the  Coke  Sale*  D<^iartment,  Cntral  New 
York  Power  Cck.,  I'tica,  N.  Y.,  and  Norman  K  Kot*.  Ruraar,  Bate* 
College,  I.ewi*ton,  Me.,  re*i>ectively. 
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□•gr««-Days  for  Juno,  1960  (Concluded) 

(A)  Air|«»rt  rracliiiK*:  (C)  City  ((ffirc  rradin,*;  (O)  Rraclinifn  at  a  ixjttit  im  outskirts  of  city 


Aik  ('oxniTKiNiMC, 

HcaTINC  and  VtMTII.ATINC 

i’ll  iHni  Year  of  I'uMication  of  Monthly  Dcarcc-ftay  Data 

(it) 

1 

June 

1  Seaton  to  June 

30,  incl.. 

from  Sept.  1 

1  l'>6U  1 

1 

Normal 

1  1959-60  1 

1958  59 

]  Normal 

Lincoln.  Nnbratla  (Cj  . 

....  II 

14 

32 

6695 

5697 

5858 

Littia  Rock,  Arkanw*  (A)  . 

0 

0 

0 

3541 

3034 

2982 

Loa  Angalat.  California  (C)  . 

0 

0 

0 

913 

707 

1451 

Louiivilla.  Kantucky  (A)  . 

. . . .  6 

0 

5 

4748 

4729 

4439 

Lynckbur9,  Virginia  (A)  . 

. . . .  1 

1  1 

5 

4518 

4171 

4153 

Macon,  Gaorgia  (A)  . 

0 

0 

0 

2583 

2173 

2049 

Maditon,  Witcontin  (A)  . . 

77 

32 

79 

7864 

7701 

7260 

MarquaMa,  Michigan  (C)  . 

....  199 

145 

189 

8535 

8413 

8373 

Mamphit.  Tannaiiaa  (A)  . 

0 

0 

0 

3589 

3219 

3137 

Maridian,  Miitittippi  (A)  . 

0 

0 

0 

2890 

2577 

2333 

Milwaukaa  Witcontin  (A)  . 

132 

73 

109 

7554 

7475 

7153 

Minnaapolii,  Minnatota  (A)  . 

82 

28 

80 

8169 

7594 

7828 

Molina.  Illinoit  (A)  . 

13 

8 

45 

6920 

6450 

6356 

Montgomary,  Alabama  (A)  . 

0 

0 

0 

2514 

2173 

2137 

Nathvilla.  Tannattaa  (A)  . 

0 

0 

0 

4223 

3757 

3513 

Naw  Havan.  Connacticut  (A)  . 

18 

68 

52 

5588 

6054 

6008 

Naw  Orlaani.  Louitiana  (C)  . 

0 

0 

0 

1558 

1298 

1175 

Naw  York.  Naw  York  |C)  . 

0 

43 

18 

4935 

5153 

5050 

Nawark  Naw  Jartay  |A)  . 

0 

27 

1 1 

4844 

5179 

5252 

Norfolk.  Virginia  (A)  . 

. . . .  1 

4 

0 

3566 

3343 

3454 

North  Platfa,  Nabratka  (A)  . 

....  48 

22 

59 

7426 

6645 

6529 

Oak  Ridga  Tannaitaa  (C)  . 

0 

0 

(a) 

4210 

3916 

(al 

Oakland,  California  (A)  . 

S6 

70 

1 19 

2429 

2137 

3002 

Oklahoma  City  Oklahoma  (A)  . 

0 

0 

0 

4255 

3887 

3519 

Omaha,  Nabraska  (A)  . 

12 

14 

32 

6908 

6097 

6155 

Parkartburg.  Watt  Virginia  (C)  . 

3 

23 

13 

5097 

5023 

4750 

Paoria  Illinoit  (A)  . 

18 

5 

41 

6658 

61 12 

6076 

Philadalphia,  Panntylvania  (C)  . 

2 

12 

0 

4436 

4632 

4523 

Phoanii.  Ariiona  |A)  . 

0 

0 

0 

1451 

1115 

1492 

PiHtburgh.  Panntylvania  ICj  . 

6 

30 

13 

5185 

5288 

5048 

PittffialJ.  Mattachutatfi  (a)  . 

101 

1  14 

105 

7226 

7699 

7606 

Pocatallo.  Idaho  (A)  . 

(«l 

75 

136 

(a) 

6358 

6976 

Portland.  Maina  (A)  . 

89 

187 

117 

7135 

7872 

7610 

Portland.  Oragon  (C)  . 

69 

84 

70 

4294 

3815 

41 16 

Providanca.  Rhoda  Itlartd  (A)  . 

30 

88 

58 

5748 

6161 

6099 

Puablo.  Colorado  (A)  . 

7 

10 

27 

6092 

5410 

5709 

Ralaigh.  North  Carolirta  |A)  . 

2 

4 

0 

3870 

3550 

3075 

Rapid  City.  South  Dakota  (A)  . 

.  58 

47 

148 

7817 

6988 

7479 

Raading.  Panntylvania  (C)  . 

1 

16 

II 

4971 

5153 

5055 

Rad  Bluff,  CalifcKnia  (A^  . 

.  0 

0 

0 

2476 

1920 

2546 

Rano.  Navada  (A)  . 

.  42 

58 

165 

6051 

5489 

5948 

Richmortd.  Virginia  (A)  . . 

.  2 

10 

0 

4213 

3923 

3955 

Rochattar,  Naw  York  (A)  . . 

.  56 

67 

54 

6829 

7040 

6820 

Rotwall,  Naw  Maaico  (A)  . 

.  0 

0 

0 

3628 

3551 

3424 

Sacramanto,  California  (C)  . 

.  0 

0 

5 

2335 

1827 

2600 

St.  Jotaph.  Mittouri  (A)  . 

.  4 

3 

1 1 

6123 

5426 

4703 

St.  Louit.  Mittouri  (C)  . 

....  1 

0 

7 

5053 

4519 

4469 

Salt  Laka  City.  Utah  (A)  . 

14 

34 

81 

6156 

5297 

5866 

San  Antonio.  Taiat  (A)  . 

.  0 

0 

0 

1947 

1768 

1579 

San  Oiago  California  (A)  . 

4 

0 

43 

1010 

701 

1556 

Sandutky.  Ohio  (C)  . 

.  17 

1 1 

41 

6045 

6092 

5859 

San  Francitco.  California  (C) . 

.  176 

165 

180 

2299 

2062 

2703 

Sault  Sta.  Maria.  Michigan  (A)  . 

.  227 

167 

224 

9030 

9398 

9240 

Savannah.  Gaorgia  (A|  . 

.  0 

0 

0 

2276 

1884 

1710 

Scranton.  Panntylvania  (A)  . 

.....  29 

55 

35 

6289 

6547 

6029 

Saattla.  Wathington  jC)  . 

.  109 

104 

107 

4323 

4102 

4344 

Sharidan.  Wyoming  (A)  . 

.  73 

83 

161 

7785 

7705 

7835 

Shravaport.  Louitiana  (A)  . 

.  0 

0 

0 

2742 

2392 

2117 

Sioui  City,  Iowa  (A)  . 

.  15 

21 

54 

7727 

6839 

6987 

Spokana.  Wathington  (Aj  . 

.  118 

131 

146 

7294 

6504 

6807 

SpringFiald.  Illinoit  (A)  . 

.  14 

2 

14 

6079 

5568 

5225 

Springfiald,  Mittouri  (A)  . 

.  0 

9 

16 

5167 

4598 

4685 

Syracuta.  Naw  York  (A)  . 

.  47 

66 

37 

6561 

7082 

6491 

Tolado,  Ohio  (A)  . 

.  62 

31 

60 

6609 

6508 

6382 

Topaka.  Kantat  (C)  . 

.  3 

4 

13 

5906 

5194 

4919 

Tranton,  Naw  Jartay  (C)  . 

.  3 

23 

II 

4883 

5171 

5068 

Tulta,  Oklahoma  (A)  . 

.  0 

0 

0 

4195 

3606 

3584 

Utica.  Naw  York  |6l  . 

.  28 

59 

0 

6170 

6942 

6796 

Valantina  Nabratka  (A)  . 

.  47 

33 

83 

7959 

7224 

7054 

Walla  Walla,  Wathington  (C)  . 

.  34 

31 

38 

5231 

4586 

4848 

Wathington,  D,  C.  (A)  . 

.  0 

II 

0 

4270 

4213 

4258 

Wichita,  Kantat  (A)  . 

.  1 

0 

7 

5198 

4689 

4571 

Willitton.  North  Dakota  (C)  . 

.  117 

65 

138 

9126 

8915 

8997 

Winnamucca.  Navada  (A)  . 

.  22 

61 

III 

6704 

6099 

6352 

Yakima,  Wathington  (A)  . 

.  70 

101 

53 

6335 

5905 

5838 
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NEW  LITERATURE 


CeRfrifM9al  Foa  CooliR9  Tewart 

A  4-pa(ce  bulletin  on  its  two  wries 
of  centrifugal  fan  cooling  towers  is 
offered  by  Halstead  &  Mitchell  Co., 
Pittsburgh,  Pa.  Bulletin  ECKB-fidl 
contains  charts  and  tables  showing 
oi)erating  and  dimensional  data,  and 
cooling  tower  capacities  at  various 
wet  bulb  temperatures. 

CircU  Itain  A  on  Inquiry  Card 


Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 


Oee-Piece  Fip*  iMelatiee 

Thermal  and  physical  character¬ 
istics  of  Mono-Kover,  a  one-piece  pi|)e 
insulation  for  sers'ice  from  below  zero 
to  350  deg  F,  are  described  in  a  tech¬ 
nical  bulletin  published  by  Baldwin- 
Ehret-Hill,  Inc.,  Trenton,  N’.  J.  The 
4-page  bulletin  also  illu.strutes  the 
mineral  fil>er  material’s  ease  of  u.se. 

CircU  Item  2  on  Inquiry  Card 


Froctieeal  Horsepower  Motors 

A  12-page  catalog  illustrates  and 
describe.s  the  complete  line  of  frac¬ 
tional  horsepower  eb'ctric  motors, 
blowers,  replacement  kits,  brackets, 
fan  blades  an<i  accessories  available 
from  R«-dmond  Co.,  Inc.,  ()wo.s.so, 
Mich.  Himensional  diagrams,  horse¬ 
power  range  charts  are  includerl. 

CircU  Itoin  t  on  Inquiry  Card 


Fipolioo  Stroi  oort 

Four  basic  typ«*s  of  pipeline  .strain¬ 
ers  for  conden.sate,  steam,  water,  oil, 
air  and  gas  are  rover<*d  in  4-page 
Bulletin  No.  1210,  publisher!  by  Sarco 
('o.,  Inc.,  New  York,  N.  Y.  Bulletin 
pre.sents  con.st ruction  and  operating 
features  of  these  Y-typ«-  strainers 
designerl  to  protect  pi|»ed  e<|uipment. 

CircU  Item  10  on  Inquiry  Card 


•RAC’ 


Fachaqed  Air  Coaditioaer 

Dunham-Bush,  Inc.,  We.st  Hartford, 
Conn.,  has  i.ssued  a  12-puge  manual 
on  its  “PAC”  packaged  air  condi¬ 
tioner  line.  Manual  includes  prcnluct 
details  and  cutaway  illustration,  plus 
technical  information  such  as  spr'ci- 
hcation.s,  ratings,  piping  and  wiring 
diagrams,  dimensions. 

Circta  lt*ai  5  on  Inquiry  Card 


Facka9ad  U^aid  CbilUrt 

Packagerl  liquid  chiller  units,  from 
Airtemp  Div.,  ('hr>’sler  Corp.,  Dayton, 
Ohio,  supply  chilleil  water  for  every 
type  of  central  air  conditioning  sys¬ 
tem  with  a  range  of  capacities  from 
15  to  125  hp.  Twenty-page  cat^g 
(.MK  123)  descrilies  these  units  and 
gives  all  neces.sar>’  selection  data. 

CircU  ItMl  1 1  on  Inquiry  Card 
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Flaaibia9  Frodact* 

A  32-page  condensed  catalog 
(PT60)  of  plumbing  product t  from 
American-StandanI  Plumbing  &  Heat¬ 
ing  Div.,  New  York,  N,  Y.,  emphasizes 
n>sidential  and  small  commercial 
equipment.  Catalog  has  fixtures  and 
fittings  co-ordinaU*d  on  each  page  for 
complete  and  easy  reference. 

CircU  Itaili  7  on  Inquiry  Card 


Solar  Scrooos 


A  4-page  briH'hure,  illustrating 
.some  of  the  many  design  combina¬ 
tions  possible  with  Sol-R-Wall  solar 
screens,  is  announced  by  the  manu¬ 
facturer,  .Malvern  Flue  Lining,  Inc., 
Malvern,  Ohio.  The  brochure  includes 
suggestions  for  solar  screen  walls  or 
panels,  indcwrs  or  out. 

CircU  Ifooi  9  on  Inquiry  Card 


Medolar  Flostic  Dilator 


Its  modular  pla.stic  diffu.ser  is  de- 
.scriberl  by  Carnes  Corp.,  Verona, 
Wis.,  as  a  new  concept  in  air  distri¬ 
bution  equipment  resulting  from  ex¬ 
tensive  studies.  Forty-page  Catalog 
No.  4fi0  de.scribes  the  application  of 
this  diffu.ser,  and  presents  u.seful 
engineering  and  performance  data. 

CircU  Ifooi  4  on  Inquiry  Card 


StooM  Tropt 


An  R-page  steam  trap  catalog  is 
offerer!  by  MIL  Div.,  Farris  Engineer¬ 
ing  Corp.,  Pali.sades  Park,  N.  J.  Cata- 
l<»g  FE-310  provirles  detailed  infor¬ 
mation  aUtut  the  Farris  MIL  line  of 
low-cost,  bi-metal  thermostatic  an<! 
float  thermostatic  steam  traps,  avail¬ 
able  in  a  variety  of  pressure  range.s. 

CircU  ItoOl  12  on  Inquiry  Card 


The  Hydroaic  Hem* 


The  hydronic  home  is  the  theme  of 
a  20-page  booklet  publisher!  by  Bell 
&  Gos.sett  Co.,  Morton  Grove,  III.,  to 
illustrate  how  a  mrxlern,  circulated 
water  sy.stem  for  heating  and  cooling 
can  provide  all-weather  comfort  plus 
adrlitional  benefits  such  as  labor-.sav- 
ing  .snow  melting. 

CircU  Ifooi  1  on  Inquiry  Card 


wra»«t*«la 


Fiasod  Tab#  Rodiatlea 


Sunnj’wall  Type  N  finned  tu!)e  ratli- 
ation  is  designed  to  meet  the  require¬ 
ments  of  modem  buildings  where 
maximum  heat  output  is  neces.sary 
but  only  a  minimum  amount  of  space 
is  available.  A  24-page  descriptive 
catalog,  from  Crane  ('o.,  Johnstrrwn, 
Pa.,  gives  complete  ratings. 

Circle  itooi  3  on  Inquiry  Card 


New  Literature 


Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 


Air  leteke  Ueits 

Coverinff  gas  and  steam-firwi  air 
intake  units  and  unit  heaters,  a  12- 
page  bulletin  (A-117)  is  issued  by 
Hartzell  Propeller  Fan  Co.,  Piqua, 
Ohio.  A  wide  range  of  sizes,  con¬ 
struction  options  and  accessories  per¬ 
mits  exact  matching  of  make-up  air 
re<|uirements. 

Circle  Item  1 3  on  Inquiry  Cerd 


teenerel  f  arpete  Velvet 

A  40-page  catalog,  No.  160,  intro¬ 
duces  the  line  of  general  purpose 
valves  manufactured  for  industry  by 
Madden  Brass  Products  Co.,  Aurora, 
III.  It  also  describes  a  wide  range  of 
other  industrial  products,  including 
flare  flttings,  drain  cocks,  tube  work¬ 
ing  tools,  brass  pipe  flttings. 

Circio  IteM  It  on  Inquiry  Card  | 


Meters,  Feeders  eed  Ceetrels 

B-I-F  Industries,  Providence,  R.  I., 
has  published  an  8-pagc  general  bul¬ 
letin  which  provides  capsule  infor¬ 
mation  about  many  of  its  products 
and  systems.  Butterfly  valves,  super¬ 
visory  control  systems,  totalizing 
meters,  water  and  waste  treatment 
e4|uipment  and  sy.ntems  are  covererl. 

Circio  Ifeei  14  on  Inquiry  Cord 


Heetief  oed  Veetilotfeg  Units 

A  24-page  catalog  describing  its 
Sea.sonvent  heating  and  ventilating 
units  is  publi.shed  by  McQuay,  Inc., 
Minneapolis,  Minn.  Catalog  575  gives 
detailed  information  on  sizes,  capac¬ 
ities,  accessories  and  applications,  and 
includes  a  comprehensive  selection 
data  .section  containing  charts,  tables. 

Circio  Item  19  on  Inquiry  Card 


iMlvstriol  Ceabastiea  Eqaipweat 

An  8-page  catalog  de.scribing  gas 
combustion  and  control  erjuipment 
for  indu.str>’  is  announced  by  Br>'ant 
Industrial  I’nKlucts  ('orp.,  Cleveland, 
Ohio.  Catalog  de.<*crilK*s  every  ty|>e 
of  burner,  mixer,  pilot,  regulator, 
blower,  valve  and  accessory  made  by 
company,  and  includes  applications. 

Circio  Item  IS  on  Inquiry  Card 


HOWELL 

MOTOR 

PRODUCTS 


Motor  Solocter 

An  8-page  guide  to  motor  .selection 
is  announced  by  Howell  Electric  Mo¬ 
tors  Co.,  Howell,  Mich.  It  lists  in 
easy-to-u.se  arrangement  a  quick  ref¬ 
erence  to  the  complete  motor  and 
generator  lines  available  through  the 
con.solidation  of  Howell  with  three 
other  manufacturing  companies. 

CIrcIa  Itom  20  on  Inquiry  Card 


Coolioq  Wator  Traotaioot 

Hagatreat  Formula  No.  168,  a  cor¬ 
rosion  inhibiting  compound  for  treat¬ 
ment  (}f  recirculating  cooling  water 
systems,  is  the  subject  of  a  4-page 
bulletin  issued  by  Calgon  Co.,  div.  of 
Hagan  ('hemicals  &  Controls,  Inc., 
Pittsburgh,  Pa.  It  is  said  to  pnivide 
complete  corrosion  control. 

CIrcIa  Ifam  1A  on  Inquiry  Card 


Fochaqad  lleweri 

A  4-page  spr-ciflcation  bulletin  de¬ 
scribing  its  S«*ric*s  K  packag»*d  blow¬ 
ers  is  publishcsl  by  Keznor  Manufac¬ 
turing  Co.,  Mercer,  Pa.  l»escrilH*d 
an*  Isith  the  Model  K1  unit,  with  one 
blower,  and  the  Model  K2,  with  two 
blowers.  Units  are  designed  to  match 
Reznor's  gas-flrerl  duct  furnaces. 


Circio  Ifaai  17  on  Inquiry  Card 


Indlcatia^  Fawinafie  Ceatrollcrs 

The  Bri.stol  Co.,  Waterbury,  Conn., 
offers  a  6-page  bulletin  (DM058)  de¬ 
.scribing  its  new  Series  624  indicat¬ 
ing  pneumatic  controllers,  with  the 
A  D  control  unit  featured.  Speciflca- 
tions  are  given,  and  models  are  listed 
for  controlling  pressure,  vacuum, 
liijuid  level,  flow,  temperature. 

CIrcIa  Ifvill  21  on  Inquiry  Card 


.Ihhutm 


ValvM 

Publication  of  a  4-page  bulletin  is 
announced  by  White  Flomatic  Div., 
Flomatic  Corp.,  Hoosick  Falls,  N.  Y. 
It  illustrates  and  describes  the  com¬ 
pany’s  full  line  of  foot  valves,  line 
check  valves,  union  swing  check 
valves,  and  union  globe  and  angle 
valves. 

CIrcIa  IfMi  22  on  Inquiry  Card 


Hlf  k  TcMperofiir*  Water  (kaaaratort 

Boiler  Div.,  The  Babcock  &  Wilcox 
Co.,  Barberton,  Ohio,  announces  a  36- 
page  booklet  describing  operation  and 
applications  of  the  two  basic  high 
temperature  water  systems  designed 
by  B&W  to  utilize  low-cost  conven¬ 
tional  water  tube  steam  boilers  or 
forced  circulation  boilers.  Company 
a.sks  that  you  request  Bulletin  (t-92 
on  your  company  letterhead. 


ladattriol  Hyglooa 

A  20-page  brochure  describing  its 
.ser\-ice8  is  available  from  Industrial 
Hygiene  Foundation,  Mellon  Institute, 
Pittsburgh,  Pa.  The  Foundation  was 
established  by  industry  in  1035  as  a 
centralized  research  organization  to 
provide  .ser\'ices  such  as  environmental 
surveys  and  air  pollution  studies. 

Circle  Itom  23  on  Inquiry  Cerd 
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Plastic  Pipe  Claoips 

4-pa);e  catalog',  publishetl  by 
Ideal  Corp.,  Brooklyn,  N.  Y.,  offers 
extensive  information  on  the  com¬ 
pany’s  lines  of  clamps  for  plastic  pipe, 
hose,  and  varied  industrial  applica¬ 
tions.  Catalog:  1-103  provides  illus¬ 
trations,  construction  detaiLs,  specific 
recommended  u.ses. 

Circle  Iteei  24  on  Inquiry  Cerd 


Air  Ceeipretsers 

Beciprocatinft,  carbon-rinj?  air  com¬ 
pressors,  which  deliver  oil-free,  low- 
temperature  air  at  maximum  volume 
l>er  kilowatt-hour  for  hospital  and 
ialwratory  central  systems,  are  de- 
scriberl  in  a  4-paKe  boriklet  which  is 
olfererl  by  National  Cylinder  Gas  I>iv., 
Chemetron  Corp.,  Chicago,  III. 

Circle  Itaia  30  on  Inquiry  Cerd 


Plato-Typa  Oiffasors 


.Anemostat  Corp.  of  America,  New 
York,  N.  Y.,  offers  4-page  Catalog 
DAP-70  describing  its  Diffus-.A-Plate 
Type  DP  plate-type  diffuser.  Used 
as  separate  units  or  in  continuous 
sections,  it  is  suitable  for  heating, 
ventilating  and  cooling  when  installerl 
in  the  sill  or  in  the  floor. 

Circle  IfeiR  2S  on  Inquiry  Cerd 


Tfllll  Tsetl 


ToAlog  Toole 

A  complete  line  of  tubing  tools  is 
de8cril>ed  in  a  32-page  catalog  by  The 
Im|)erial  Brass  Mfg.  Co.,  Chicago,  III. 
Catalog  No.  3121  shows  over  75  tools 
and  kits  for  all  tubing  work,  including 
cutting,  flaring,  bending,  reaming, 
swaging  and  refacing.  It  also  de- 
.scribes  serN’ice  aids  such  as  test  caps. 

Circle  Ifooi  31  on  Inquiry  Cerd 


Arc  WoMloq  of  Soioll  Pipe 

Basic  information  concerning  arc 
welding  techniques  for  small  diameter 
(fi  inches  and  under)  non-critical  pip¬ 
ing  is  contained  in  a  4-page  bulletin 
(2112.3)  published  by  The  Lincoln 
Electric  Co.,  Cleveland,  Ohio.  Bulle¬ 
tin  tells  how  to  make  the  weld,  how¬ 
to  figui-e  welding  co.sts. 

Circle  Itooi  24  on  Inquiry  Cerd 


Deoble  Coeliieood  Chock  Volvos 

.\  4-i)age  bulletin,  WS-IA,  offered 
by  Golden-.Anrlerson  Valve  Specialty 
C«>.,  Pittsburgh,  Pa.,  describi'S  G-A 
double  cushioned  check  valves  for 
Itoiler  f^Nl  lines,  steam  pumps,  com- 
pres.‘«)rs  and  reciprocating  pumps. 
Valvr^s  prevent  damaging  hammer  and 
shock  due  to  back  surge. 

Circle  Ifooi  32  on  Inquiry  Cerd 


o; 


Airfoil  llodod  Foss 

A  60-page  bulletin  (No.  A-1103) 
rle.scribing  new-  Series  116  centrifugal- 
type  airfoil  bladed  fans  is  available 
from  American-StandartI  Industrial 
Div.,  Detroit,  Mich.  It  lists  suggesterl 
application:*,  and  contains  .’)0  page.s 
of  capacity  tables  for  standard  air 
condition.s. 

Circle  Itooi  27  on  Inquiry  Card 


Corroeleo  Coofrol  for  Coadootofo 

Corrosion  control  methods  used  in 
steam-condensate  systems  are  de- 
scribeii  in  a  4-page  bulletin  available 
from  Nalco  Chemical  Co.,  Chicago, 
III.  It  covers  use  of  filming  corrosion 
inhibitors  and  neutralizing  amines  for 
medium  to  high  makeup  systems  and 
lor  low  makeup  systems,  respectively. 


Circle  Itooi  33  on  Inquiry  Cerd 


Stoodord  llewort 

Comprehensive  .‘election  data,  in¬ 
cluding  capacity  table'  and  specifica¬ 
tions,  constitute  most  of  28-page  Cat¬ 
alog  STD-60  on  standard  blowers 
available  from  Airfan  Engineering 
Co.,  Los  Angeles,  Calif.  Included  are 
4-way  di.scharge  units,  twin  and 
triple  a.s.‘;emblie.H,  utility  set.s,  etc. 

Circle  Itooi  2S  on  Inquiry  Card 


Stoooi  Traps 

A  4-page  bulletin,  published  by 
Sterling,  Inc.,  Milwaukee,  Wis.,  de- 
.scribes  the  SterIco  lines  of  thermo¬ 
static  radiator  traps,  and  float  and 
thermostatic  trap.s.  Roughing-in  di¬ 
mensions  and  capacity  tables  are 
shown  for  all  models.  Ratings  com¬ 
ply  with  industry  standards. 

Circle  Itooi  34  on  Inquiry  Cerd 


Rotary  Air  Fnoips 

Rotary  positive  air  pumps  for 
vacuum  or  pre.ssure  are  manufac¬ 
tured  by  I.eiman  Bros.,  Inc,,  Newark, 
N.  J.,  and  are  described  in  32-page 
Catalog  460.  It  contains  details  of 
construction,  dimensions,  capacities, 
performance  curves  on  all  pump.s,  and 
comprehensive  engineering  data. 

Circle  Itom  29  on  Inquiry  Cerd 


Wokto  Hoot  loilort 

Waste  heat  boilers  are  describ<-d 
in  4-page  Bulletin  1700  by  The  Inter¬ 
national  Boiler  W'orks  Cxi.,  East 
Stroudsburg,  Pa.  This  siiecialized 
line  of  Intemational-LaMont  forced 
n*circulation  generators  is  designed 
to  make  use  of  waste  heat  from  in- 
du.strial  and  process  heat  sources. 

Circle  Itooi  3S  on  Inquiry  Cerd 
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Tiibiae  SelectiM  Oaide 

The  Kelertion  of  steel  tubing  accord¬ 
ing  to  type,  finish,  analysis,  form- 
ability,  weldability  and  relative  cost 
is  facilitated  by  comparative  listing 
of  characteristics  of  seamless  and 
welded  tubing  in  Bulletin  12-10,  pub¬ 
lished  by  Joseph  T.  Ryerson  Si  Son, 
Inr.,  ('h'cago.  Ill. 

Circle  Item  34  on  Inquiry  Card 


Hieh  Velocity  Air  Distrlbotieo 

Thermotank  Inc.,  Detroit,  Mich.,  is 
the  publisher  of  a  20-page  catalog  on 
the  control  and  distribution  of  high 
velocity  air.  Included  in  catalog  is 
product  information  and  performance 
data  covering  perimeter  and  ceiling 
unit.s,  mixing  boxe.s,  cooling  and  heat¬ 
ing  cycle.s,  con.stant  volume  control. 

CircU  ItoM  42  on  Inquiry  Card 


Chock  Volvo  forformooco 

Pressure  loss  tests  for  William.s- 
Hager  Silent  check  valves  is  the  sule 
ject  of  a  4-page  bulletin  (669)  avail¬ 
able  from  The  William.s  Gauge  Co., 
Inc.,  Pittsburgh,  Pa.  Tests,  which 
were  university-conducted,  analyze 
pr«*8sure  losses  for  globe  tyiH-  valve.s 
ranging  from  4  through  IH  inches. 

Circl#  ItOM  37  on  Inquiry  Card 


Electric  Eyos 

Photomation,  Inc.,  Bergeniield,  N.  J., 
offers  a  6-page  booklet  containing  in¬ 
formation  about  developments  in  the 
design  and  application  of  Ess  electric 
eyes.  Measuring  instruments  utiliz¬ 
ing  electric  eyes  include  the  com¬ 
pany’s  Smokgage,  Hazegage,  Turbidi- 
gage,  and  various  recorders. 

Circl#  Itom  43  on  Inquiry  Card 


Stool  fin  Ceodootort 

A  16-page  catalog  which  illustrates 
ami  describes  the  company’s  custom 
and  standani  steel  fin  condensers  for 
static  and  forcerl  draft  applications 
is  announce*!  by  Refrigeration  Div., 
Kirsch  ('o.,  Sturgis,  Mich.  Custom 
condensers  can  be  assembled  to  meet 
••xact  heat  transfer  retjuirements. 

Circl*  ItoM  31  on  Inquiry  Card 


Aeeosticol  Prodoct* 

Certified  pressure  drop  and  souna 
attenuation  data  for  Uni-Silencers, 
airflow  silencers  specifically  designed 
for  air  conditioning  systems,  are  tab¬ 
ulated  in  8-page  Catalog  No.  160, 
available  from  Elof  Hansson,  Inc., 
New  York,  N.  Y.  Manufacturer  guar¬ 
antees  acoustical  performance. 

Circl#  ifooi  44  on  Inquiry  Card 


■  T  >*  »  *' 


Ultra  Clooo  fociUty  tUquirooiooH 

Rt^iuirements  for  an  ultra  clean 
tacility  ore  discusserl  in  brochure  pub¬ 
lished  by  Environmental  Div.,  Shiehl- 
ing,  Inc.,  Riverton,  N.  J.  Under  main 
hea<lingi  rnnjttrurtion  an<l  ruviron- 
ttirntnl  control  sj/sfr  ms,  the  following 
topics  are  covens!:  Illumination,  air- 
••howers,  temperature-humidity,  etc. 

Circl#  Itoia  39  on  Inquiry  Card 


PlatHc  Oroio  ood  Sowor  Fitfloqt 

Information  on  plastic  drain  and 
sewer  fittings  is  available  from  Sloane 
Mfg.  Co.,  Sun  Valley,  Calif.  The  6- 
page  bulletin  includes  photos  of  each 
tytie  of  fitting,  details  five  easy  steps 
of  installation,  and  also  includes  gen¬ 
eral  application  data  and  fitting  speci¬ 
fications. 

Circl#  ItoM  4S  on  Inquiry  Card 


Irooio  Soldor  Joiot  Volvo* 

A  nwi.sed  edition  of  the  company’s 
bulletin  describing  bronze  solder  joint 
valves  is  announc***!  by  Walworth  Co., 
New  York,  N.  Y.  Major  change  is 
inclusion  of  No.  2SJ  bronze  gate 
valve.  A  retainer!  feature  is  an  illus- 
traterl  .section.  How  to  make  a  sound 
solder  joint. 

Circl#  ItONi  40  on  Inquiry  Card 


Elocfrostotic  Air  FIBor* 

Stoddard  Industries,  Inc.,  Cudahy, 
Wis.,  announces  a  4-page  bulletin  giv¬ 
ing  complete  information  on  its  elec¬ 
trostatic  Dust- Magnet  filters  and  the 
filter  material  called  Poly-Mag  80. 
Technical  data  include  filter  mainte¬ 
nance  and  cleaning  tips,  recommended 
specifications,  and  performance  data. 

Circl#  Itom  44  on  Inquiry  Card 


Uodorqreood  S^oklor  Sytfomt 

How  to  plan,  layout  and  install  a 
Rain  Jet  underground  sprinkler  sys¬ 
tem  is  the  theme  of  a  brochure  avail¬ 
able  from  Rain  Jet  Corp.,  Burbank, 
Calif.  A  scaler!  graph  sheet  and  en¬ 
gineering  data  are  includer!,  together 
with  templates  showing  the  coverage 
of  the  company’s  sprinkler  heads. 

Circl#  Itom  41  on  Inquiry  Card 


Took  Hootor* 

A  16-page  guide  to  specifying 
water  heaters  for  heating  with  either 
steam  or  hot  water  is  offered  by  Bell 
&  Gossett  Co.,  Morton  Grove,  Ill.  It 
tells  how  to  determine  the  exact  kind 
of  heating  unit  needed  to  meet  vari¬ 
ous  water  temperature  and  volume 
rerjuirements. 

Circl#  Itom  47  on  Inquiry  Card 
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Pressere  Atoaiiiing  Oil  lamer 

Type  C-45  pressure  atomizinir  oil 
burner  is  listed  by  Underwriters  Lab¬ 
oratories  for  use  with  economical, 
hea\’y  commercial  No.  4  and  No.  5 
fuel  oils.  Manufactured  by  National 
Airoil  Burner  Co.,  Inc.,  Philadelphia, 
Pa.,  this  burner  is  described  in  4-paRT 
Bulletin  100. 

CircU  Item  41  on  Inquiry  C«rd 


Uadergreaad  Heetiag  Liaet 

Proven  methods  for  use  of  “Z"crete 
brand  customized  systems  of  insulat¬ 
ing  concrete  conduit  in  the  rehabilita¬ 
tion  of  existing  underground  heating 
lines  to  restore  their  original  effi¬ 
ciency  are  described  in  a  4-page  bro¬ 
chure  offerer!  by  Concrete  Thermal 
Casings,  Inc.,  Seattle,  Wash. 

CircU  Item  S4  on  Inquiry  Card 


Waste  Hoadliag  lamps 

Eleven  different  type.s  of  pumping 
equipment  for  handling  wa.ste  mate¬ 
rials  in  all  forms  (liquids,  slurries, 
gase.s  and  solids)  are  described  in  4- 
page  Bulletin  2305  by  Yeomans 
Brothers  Co.,  Melrose  Park,  III.  In¬ 
cluded  is  a  selection  guide  which 
matches  pump  to  waste  material. 

CircU  Item  49  on  Inquiry  Card 


laterler,  Ixterler  WeaHerstrlppiaf 

The  principles  of  interior  and  ex¬ 
terior  weatherstripping  against  dust, 
noise,  drafts,  leaks  and  light  are  cov- 
ereri  in  an  informative,  16-page  book¬ 
let  published  by  Pemko  Mfg.  Co., 
Emeryville,  Calif.  Emphasis  is  placer! 
upon  the  weatherstripping  of  indus¬ 
trial  and  commercial  buildings. 

CircU  Item  SS  on  Inquiry  Card 


lai!dieq  Moiateaoece  Moeaal 

Detailed  information  on  the  general 
maintenance  of  interior  areas  of  com¬ 
mercial,  industrial,  in.stitutional  and 
public  building.s  is  provided  in  a  new, 
28-page  building  maintenance  man¬ 
ual.  It  is  published  by  Serv'ice  Prod¬ 
ucts  Div.,  Johnson’s  Wax,  Racine, 
Wis.  Care  of  floors  is  emphasized. 

Circle  Item  SO  on  Inquiry  Card 


Take  nttlaf* 

.\  comprehensive,  118-page  catalog 
of  original  equipment  and  replace¬ 
ment  tube  fittings  is  announced  by 
The  Lenz  Co.,  Dayton,  Ohio.  A  fea¬ 
ture  of  the  catalog  is  a  completely 
illustrated  index  for  quick  reference 
to  each  fitting.  Each  specification 
table  is  keyed  to  a  large  drawing. 

CircU  Itom  S4  on  Inquiry  Card 


Electric  Ckeck  Volve 

Eler-tric  Double-Cushioned  check 
valve  described  here  by  Golden- 
Anderson  Valve  Specialty  Co.,  Pitts¬ 
burgh,  Pa.,  does  not  open  until  the 
pump  comes  up  to  speerl.  Closing  of 
the  valve  begins  while  pump  is  still 
operating.  When  valve  is  95'i  closed, 
pump  is  automatically  shut  down. 

Circle  Item  51  on  Inquiry  Card 


Mf  mert*  ••aita* 


ledettrial  Hot  Water  leilers 

Designtn!  specifically  for  closer!  cir¬ 
cuit  applications  wherever  large  vol¬ 
umes  of  hot  water  are  requirerl,  in¬ 
dustrial  hot  water  Imilers  are  avail¬ 
able  from  Sid  E.  Parker  Boiler  Mfg. 
Co.,  Los  Angeles,  Calif.,  in  sizes  rang¬ 
ing  fnim  126,000  to  5,000,000  Btu  pr-r 
hr  input.  Bulletin  gives  details. 

Circle  Item  57  on  Inquiry  Card 


Tkermal  latalatiea 

Complete  thermal  and  acoustical 
characteristics  of  Fine-Fyber  Felt  in¬ 
sulation  are  presented  in  a  4-page 
bulletin  (J-66)  from  Baldwin-Ehret- 
Hill,  Inc.,  Trenton,  N.  J.  A  table  lists 
and  describes  the  various  factory- 
applied  facings  and  coatings  avail¬ 
able  for  the  insulation. 

Circle  Item  52  on  Inquiry  Card 


Reeldeotlal  Veatilatlea 

A  4-page  bulletin  (A-114)  de.scrib- 
ing  the  Ventura  line  of  attic  fans  for 
residential  ventilation  is  available 
from  American-Standan!  Industrial 
Div.,  Detroit,  Mich.  Capacities  for 
the  various  .Model  CA  and  Model  CAV 
fan  sizes  available  are  tabulated 
along  with  fan  speed,  motor  hp,  etc. 

Circle  Item  5t  on  Inquiry  Cerd 


Doable  Pipe  Heat  Exckaaqers 

The  new  3-inch  low-pressure  double¬ 
pipe  heat  exchangers  recently  de¬ 
veloped  by  Brown  Fintube  Co.,  F^lyria, 
Ohio,  arc  described  in  8-page  Bulletin 
110.  Salient  features  and  advantages 
of  this  design  are  discussed,  and  cut¬ 
aways,  drawings,  specifications  and 
tables  of  dimensions  are  included. 

CircU  Itom  53  on  Inquiry  Cord 


<»o»  Voot  Calcalotor 

A  Gas  Vent  Calculator,  developerl 
by  Metalbestos  Div.,  William  Wallace 
Co.,  Belmont,  Calif.,  gives  correct  ga.s 
vent  pipe  sizes  in  seconds  for  any  gas- 
fired  appliance  installation.  All  user 
ha.H  to  know’  is  rated  input  of  appli¬ 
ance,  the  lengths  of  runs  and  number 
of  connectors.  Request  Calculator 
from  your  Metalbestos  distributor. 


no 
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Effective  Ttmp«ratur«  Controller 

Airtemp  Div.,  Chrysler  Corp.,  Dayton,  Ohio,  has 
developed  a  device,  called  an  Effective  Temperature 
Controller,  which  automatically  compensates  for 
humidity  rise  by  lowerinK  the  dry  bulb  temperature. 
Chrysler  air  conditioning  units  will  offer  this  con¬ 
troller  which  combines  a  thermostat  and  humidistat. 
The  humidistat  rejristers  any  humidity  rise  and 


operated  to  provide  a  perfectly  balanced  refrigeration 
system,  the  company  states.  They  are  easily  installed 
and  require  only  piping  and  power  connections  for 
immediate  use. 

Typical  applications  include  temperature  control  in 
electroplating  tanks,  cooling  of  cutting  and  quenching 
oils,  and  cooling  of  injection  molding  machines. 

More  information?  Circle  Item  60,  postcard,  last  page. 


N«w  Gas  Water  Heater 


clo.ses  a  circuit  to  the  thermostat  which  contains  an 
auxiliary  heater.  The  heater,  comprised  of  a  small 
resistor,  adds  artificial  heat  in  the  vicinity  of  the 
thermostat’s  bi-metal  .sensing  element. 

This  cau.ses  the  thermostat  to  begin  compres-sor 
operation  as  if  the  thermo.stat  setting  were  two  or 
three  degrees  below  the  ambient  air  temperature.  If 
the  thermostat  is  .set  to  hold  78  deg  F'  in  the  space 
and  the  humidity  ri.se.s,  the  humidi.stat  will  cau.se  the 
control  point  of  the  thermostat  to  drop  to  approxi¬ 
mately  76  deg. 

More  information?  Circle  Item  59,  postcard,  last  page. 


Sii  Packagad  Liquid  Chillars 

Packagt><l  liquid  chillers  in  8,  10,  15,  20,  25,  and 
30  ton  units  are  announced  by  Crane  Co.,  Chicago,  III. 


Equipix'd  for  oi)eration  with  three  types  of  con¬ 
densers,  water  cooled,  evaiwrative  and  air  cooled,  they 
are  designed  for  u.se  in  any  chilled  liquid  sy.stem. 
Each  unit  is  factory  engineered,  a.s.sembled  and  test- 


Development  of  a  new  type  of  gas  water  heater  that 
is  reported  to  deliver  127%  more  hot  water  per  hour 
than  ordinary  units  of  the  .same  size  is  announced  by 
The  Hotstream  Heater  Co.,  Cleveland,  Ohio. 

Utilizing  ne^^'  concepts  in  design  and  construction, 
this  heater,  a  40-gal  automatic  storage  type  called  the 
Hotstream  J-40,  has  a  recovery  rate  of  over  one  gallon 


per  minute  raised  100  deg  F  and  is  suitable  for  both 
home  and  commercial  applications.  With  an  input 
rating  of  75,000  Btu  per  hr,  it  has  a  capacity  compara¬ 
ble  to  the  storage  and  recovery  capacity  of  conventional 
75-gal  heaters,  the  company  announces. 

This  break-through  in  existing  limitations  on  recov¬ 
ery  capacity  is  made  possible  through  utilization  of  a 
new  concept  in  flue  con.st ruction.  The  J-40  is  designed 
with  an  internal-external  flue  system  that  provides  ex¬ 
posure  of  a  heat  transfer  surface  area  460%  greater 
than  that  of  widely  used  internal  flue  heaters,  and 
13%  greater  than  external  flue  heaters. 

This  design  not  only  increa.ses  the  heater’s  recovery 
but  also  reduces  the  problem  of  “stacking” — the  build¬ 
up  of  abnormally  high  temperatures  at  the  top  of  the 
tank  when  repeated  short  draws  of  water  keep  the 
burner  on. 

Tested  and  approved  for  safe  operation,  durable 
construction  and  performance  by  the  American  Gas 
A.ssociation,  the  J-40  can  be  installed  on  combustible 
floors  and  as  close  as  two  inches  to  combustible  walls. 
More  information?  Circle  Item  61,  postcard,  last  page. 
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Condensate  Return  System  Eliminates  Flash  Loss 

Complete  elimination  of  con¬ 
densate  flash  loss,  which  in  the 
case  of  high  pressure  processes 
can  amount  to  15'^c  of  the  feed- 
water  requirement,  is  reported 
to  be  an  outstanding  feature  of 
the  H  T  Boiler  Feeder  built 
by  the  H  T  Boiler  Feeder  Co., 

Phoenixville,  Pa!  In  addition, 
the  preheating  of  makeup  and 
condensate  in  the  specially  de¬ 
signed  reser\’oir  tank  deaerates 
the  boiler  feedwater  to  well  be¬ 
low  the  0.03  cc  per  liter  .stand¬ 
ard  required  to  control  oxygen 
corrosion  of  boiler  surfaces. 

Basically,  the  H  T  Boiler  Feed¬ 
er,  as  .shown  in  photo,  is  a  grav¬ 
ity  flow  system  with  none  of  the 

troublesome  and  costly  disadvantages  of  conventional 
pump-type  feedwater  systems,  according  to  the 
company. 

At  far  right  is  a  schematic  diagram  of  the  system 
feeding  a  conventional  boiler.  Condensate  Tank  C  re¬ 
ceives  makeup  water  from  fresh  water  supply,  and 
condensate  from  heating  or  process  steam  lines.  This 
tank  may  be  vented  to  atmosphere ;  or  it  may  be  close<I 
to  permit  return  of  condensate  at  high  temperatures. 

In  the  latter  case,  the  tank  could  be  equipped  with  an 
air  venting  steam  trap.  Pres.sure  in  the  tank  will  vary 
with  condensate  temperature;  for  example,  conden.sate 
returning  at  300  deg  F  would  require  about  50  psig 
in  tank.  With  this  clo.sed  conden.sate  arrangement,  fla.sh 
losses  are  avoided. 

Feeding  water  to  the  boiler  is  brought  about  by 
alternately  producing  vacuum  and  pressure  in  Tank  P. 

With  vacuum  in  this  tank  (or  pre.ssure  lower  than  that 
in  Tank  C),  water  w'ill  flow  from  condensate  tank 
through  suction  pipe  and  check  valve  CV2  to  All  Tank 
P.  W’hen  w’ater  has  reached  desired  level  in  Tank  P,  a 
water  level  control  will  operate  to  open  valve  VI  on 
pipe  connecting  Tanks  P  and  R.  This  will  permit  steam 
condensate  in  Tank  R  to  flow  from  Tank  R  to  Tank  P, 
equalizing  pressures  and  causing  gravity  flow  of  water 
from  Tank  P  to  Tank  R.  Reserve  Tank  R  which  pro¬ 
vides  a  reservoir  of  feedwater  for  the  boiler,  is  supplied 
continuously  with  steam  from  the  boiler  through  a 
mixing  device  such  as  a  perforated  tube. 


Equalized  pre.s8ure  allows  water  to  flow  by  gravity 
to  the  boiler  from  Tank  R  which  is  located  above  the 
water  level  of  the  boiler.  A  conventional  water  level 
control  for  the  boiler  may  be  employed;  such  a  control 
may.  for  example,  operate  a  valve  V4  to  maintain  nor¬ 
mal  level. 

When  pump  tank.  P,  has  b«*en  completely  emptied, 
the  water  lev’el  control  connected  to  Tank  P  wiU  oper¬ 
ate  to  close  steam  valve  VI  and  open  valves  V2  and  V3, 
and  check  valve  ('Vl  will  clo-se.  Ojwning  of  valve  V3 
allows  exhau.st  of  steam  and  air  from  Tank  P  into 
Tank  C  where  steam  may  be  condensed  and  air  b<‘ 
vented  to  atmosphere.  Pre.ssure  in  Tank  P  will  now 
drop  to  that  of  TankiC'.  Opening  of  valve  V2  intro¬ 
duces  a  flow  of  cooling  water  into  Tank  P,  condensing 
remainder  of  steam  and  causing  pressure  to  fall  below 
pre.s.sure  in  Tank  C.  Water  will  again  flow  from  Tank  C 
to  fill  Tank  P.  This  operating  cycle  will  repeat  auto¬ 
matically  each  time  the  lK)ilerf»*ed  tank.  P,  is  emptietl. 

Reservoir  Tank  R  contains  f<>edwater  at  all  times 
that  is  heated  continuou.sly  by  .steam  to  near  boiler 
pressure.s,  a.s.suring  a  con.stant  supply  of  feedwater  to 
the  boiler.  Being  heated  continuously  by  .steam,  scale¬ 
forming  mineral  matter  in  the  make-up  water  precipi¬ 
tates  in  this  tank  and  can  be  blown  off  and  removed 
before  entering  the  boiler.  Air  and  carbon  dioxide 
leave  this  heated  feedwater  when  steam  valve  to  Tank 
P  opens  and  causes  momentary  pre.s.sure  drop  and  fla.sh- 
ing  in  Tank  R. 


More  information?  Circle  Item  62,  postcard,  last  page. 


TeRoii  Rings  in  Steel  Valves 

Walworth  Co.,  New  York,  N.Y.,  announces  the  avail¬ 
ability  of  Teflon-inserted  seat  rings  as  optional  equip¬ 
ment  for  its  150-3(K)  lb  bolted  bonnet  steel  valves  in 
sizes  from  2  through  10  inches. 

These  valves  are  often  used  in  refineries  or  on 
refined  products,  as  lubricating  oils,  kerosene  and 


aviation  fuels,  where  an  ab.solutely  tight  seal  is 
imperative.  The  resilient  Teflon  is  substituted  for  one 
of  the  metal  seating  surfaces  of  the  valve  giving  a 
tighter  closure  than  is  possible  w'ith  a  metal-to-metal 
.seal.  Teflon  is  a  DuPont  pla.stic  material  having  a  low 
coefficient  of  friction,  and  is  almo.st  completely  inert  to 
chemical  attack. 

Mora  information?  Circle  Item  63,  postcard,  last  page. 
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V«rsatil«  Boiler  Line 

A  liiu*  of  K(*wunc-e  Scotch  tyjH*  packaged  commercial 
l)oilers  for  hiKh-  and  low-pre.sHure  oi)eration  with 
forced-draft  firinjr  is  available  from  American-Stand¬ 
ard  Indu.Htrial  Divinion,  Detroit,  Mich. 

('ertifu*<l  output  ratiiiKH  are  8:t-691  hp  for  the  low 
pressure  units,  82-072  hp  for  the  hijrh  pressure  units. 
Katintrs  are  ba.sed  on  5  .sq  ft  of  ASME  (fireside)  heat- 
injr  surface  |)er  boiler  horsei>ower.  The  low  pressure 
packaKfs  are  construc'ed  in  accordance  with  the  ASME 


code  for  ir>  p.si  steam  or  .‘iO  psi  water,  the  hi^h  pres¬ 
sure  iMickaKes  for  ri-v  or  !.*>()  psi  steam.  Higher  pres¬ 
sures  are  available  on  .-•p;*cial  order. 

FoiT«*d-draft  burners  lire  na  ural  ;^as,  all  >rra<les  of 
fuel  oil  or  combination  jras-oil.  .\djustable  variable- 
vaned  air  nozz)r>  readily  is-rnjits  shapinjr  of  the  oil 
flame  with  the  varying  grades  of  fuel  oil  found  in  dif¬ 
ferent  areas.  Inte>rral  burners  and  controls  are  factory 
mounted  and  fire  tested  before  shipment.  Each  entire 
lK>iler  pjickajre  is  listed  by  Underwriters  I^alwratories, 
Inc.  Packajres  are  factory-as.sembled,  on  .skids,  with 
only  .service  connections  nsjuinsi  for  in.stallation. 

IliKhest  h«*a»t  relea.se  in  any  of  the  low-pres.sure  i>ack- 
aired  units  is  lifi.lidO  lUu  per  hr  cu  ft.  In  hiffh- 
pre.ssure  unit-s  it  is  61. 6:^0.  This  is  said  to  as.sure 
quieter  oja^ration  and  lonjrer  operatinjf  life.  Also,  b«‘- 
cause  of  low  heat  relea.ses,  it  is  not  neces.sary  to  weld 
any  tula*  ends.  All  tube  ends  are  roller  expand«*d  and 
bead«*d  for  l)oth  low  and  hijrh  pressure. 

Boilers  have  hinK«*<I  cast  iron  flue  doors  with  quick- 
release  clamps  for  simplified  cleaning;.  Controls  are 
contained  in  a  front-mounted  dust-proof,  heavy  Kaj?e 
steel  cabinet.  In  addition  to  conventional  safety  con¬ 
trols,  an  air-fl(m'  .siifety  switch  delays  firing  until  the 
forced-draff  blower  is  o{M*ratinK  at  the  correct  speed. 
The  electric  oil  preheater  has  a  ca.Ht  aluminum  multi- 
pa.ss  reservoir  with  immersed  thermostatic  control. 
More  information?  Circle  Item  64,  postcard,  last  page. 


Computer  Service  Announced 

A  computer  service  that  pro<Iuces  a  piping  flexibil¬ 
ity  analysis  within  forty-eiKht  hours  is  available  from 
The  Service  Bureau  Corp.,  New  York,  N.Y.,  a  nation¬ 


wide  subsidiary  of  IBM.  If  needed,  an  analysis  can  be 
provided  within  a  few  hours. 

Here  is  how’  the  service  works;  Clients  prepare  a 
simple  description  of  their  piping  system  on  data 
sheets  that  are  sent  to  SBC.  SBC  punches  the  informa¬ 
tion  into  IBM  cards  and  proces.se3  it  on  an  IBM  704 
computer.  This  cycle  normally  takes  twelve  hours,  but 
can  be  stepped  up  if  necessary. 

Reports  include  anchor  and  restraint  reactions; 
force.s,  moments  and  stres.ses  at  all  intermediate  points 
as  well  as  displacements  and  rotations.  Tangents,  bends 
and  closed  loops  in  any  combination  havinj?  any  orien¬ 
tation  are  iiermissible.  Changes  to  a  sy.stem  are  easily 
si)ecified  since  coordinates  are  not  u.sed  in  the  input 
data. 

Accordinfr  to  SBC.  flexibility  and  stress  intensifica¬ 
tion  factors  are  automatically  introduced  by  the 
projyram. 

More  information?  Circle  Item  65,  postcard,  last  page. 


Low-Boy  Fan-Coil  Units 

.\  low-silhouette  fan-coil  air  conditioner  is  desijjned 
by  Modine  Mfp.  Co.,  Riicine,  VVi.s.,  for  multi-story 
buildings  with  floor-level  fenestration  or  low  windows. 
Called  the  Ix)w-Boy  Airditioner,  it  is  only  14*2  inches 
hiph.  al>out  half  the  heipht  of  standard  fan-coil  units, 
the  company  sta'es. 


The  new,  low  size  enables  the  unit  to  be  located  at 
the  center  of  the  window  ba.se,  blanketinpr  the  win¬ 
dow  exposure.  The  fan-coil  unit  has  two  .small-diameter 
pipes  and  a  conden.sate  drain.  It  is  fed  hot  or  chilled 
water  from  a  central  .source.  Pipes,  conden.sate  drain 
and  electrical  .service  lines  are  all  located  above  the 
floor  and  generally  are  concealed  by  enclosing  them 
within  an  inexpensive  metal  cover  or  cha.se. 

Installed  free  .standing  on  the  floor,  a  few  inches 
in  from  the  wall,  unit  provides  ample  clearance  for 
drajies.  Because  it  utilizes  only  simple  piping,  duct¬ 
ing,  with  .subsequent  floor  build-up,  is  eliminated, 
cutting  co.sts.  .According  to  the  manufacturer,  occu¬ 
pants  have  maximum  control  over  cooling  and  heating 
performance,  air  delivery,  and  noise  level. 

Four  standard  units  are  available,  ranging  in  length 
from  44  to  96  inches  in  a  range  of  capacities  from  200 
to  600  cfm  and  from  14,300  to  44,900  Btu  per  hr. 

More  information?  Circle  Item  66,  postcard,  last  page. 


AIR  CONDITIONING.  HIATING  AND  VINTILATING,  AUGUST.  19*0 


113 


News  of  Equipment  and  Materials 


Light  and  Air  DifFusing  Equi|Mnent 

Day-Brit^  LifrhtinK.  Inc.,  St.  Louis,  Mo.,  and  Barbcr- 
Colman  Co.,  Rockford.  III.,  announce  a  complete  line 
of  combination  lifrhtinfr  and  air  diffusinir  equipment, 
developed  through  the  combined  re.search  facilities  of 
the  two  companies.  The  new  units  are  described  as 
"the  successful  blendinjr  of  two  prime  comfort  factors, 
which  provide  the  much  nt‘eded  .solution  to  a  jrrowinfr 


problem  in  interior  design  .  .  .  the  competition  between 
acou.stical  material,  air  distribution,  and  liKhtinif 
elements.” 

The  dual-purpose  units  are  available  in  both  12  x  48 
inch  and  24  x  48  inch  sizes,  with  a  wide  choice  of  lijrht- 
injr  enclosures  including  louvers,  pla.stic  and  trla.ss. 

Combination  diffusers  eliminate  conflicting  ceiling 
placement  problems  of  liKhtinR  and  air  di.stribution 
elements.  Regular  Day-Brite  Troffers  and  Mobilex  units 
can  be  integrated  with  combination  units  in  the  .same 
in.stallation.  This  allows  adaptation  of  liirhtinR  .systems 
to  chanfrin?  .space  and  task  requirements.  Supply  and 
return  air  distribution  elements  are  interchanjreable  in 
any  location  from  the  .same  unit.  Combination  diffu.sers 
have  inconspicuous  air  di.stribution  apertures.  Opera¬ 
tion  leaves  no  ceiling  or  enclosure  smudjre.  Unit  re¬ 
tains  full-width  luminous  area. 

Double  wall  construction  allows  air  to  pa.ss  throufrh 
.separate  chamber  completely  i.solated  from  fluorescent 
lamps.  Li^ht  output,  lamp  life,  and  color  are  not 
affected.  Adequate  duct  size.  5-inch  dia.,  permits  higher 
volume  of  conditioned  air  at  lower  velocity  and  lower 
noi.se  levels. 

More  information?  Circle  Item  67,  postcard,  last  page. 

Double-Width  Scaffold 

A  new  steel  scaffold,  the  Model  K.  offerinjr  increa.sed 
work  platform  area  is  beintr  introduced  for  jreneral 
u.se  by  Baker-Roos,  Inc..  Indianapolis,  Ind.  It  is  de¬ 
signed  for  work  at  j?reater  heifrhts,  and  u.ses  many 
components  of  the  standard  Baker  .scaffold. 

End  frames  are  welded  assemblies,  part  of  which  is 
a  built-in  ladder  for  acce.s.s  to  the  platform  area.  A 
.stairway  is  offered  as  optional  equipment.  It  locks  Into 
position  on  the  inside  of  the  .scaffold  unit  and  provides 
easy  access  to  platform  levels.  Platforms  and  platform 
support  tru.s.ses  of  the  standard  scaffold  may  be  used 
with  the  Model  K. 


Height  of  the  single  unit  is  6  ft.  Additional  heights 
may  be  reached  easily  by  .stack! iq;.  Supplemental 
stabilizinK  is  available  when  needed. 

More  information?  Circle  Item  68,  postcard,  last  page. 


Glass-Protuctad  Smokusfacks 

Availability  of  jrlass-protected  smoke.stacks  in  a  wide 
variety  of  custom  colors  is  announced  by  Process 
Equipment  Div.,  A.  O.  Smith  ('or|).,  Milwaukee,  Wis. 

The  steel  smokestack,  litu*d  inside  and  out  with 
richly  colored  acid-resistant  jrla.ss,  is  said  to  increa.se 
the  stack  life  three  to  five  times.  Considerintr  Ix'auty 


alone,  it  more  effectively  dre.s.st‘s  up  a  smoke  stack 
than  the  lontr-standinK  practice  of  [taintintr  and  re¬ 
painting  metal,  for  two  rea.sons;  extreme  temperatun* 
and  weather  conditions  have  little  or  no  dulling  effect 
on  the  shiny,  colored  glass;  and  corrosion  cannot  be 
hidden  under  a  layer  of  |>aint. 

More  information?  Circle  Item  69,  postcard,  last  page. 


Fiber  Pipe  Fittings 

A  new  line  of  4-inch  fiber  pipe  fittings  is  announced 
by  Kyova  Fil>er  Pi|)e  Uo .  Ironton,  Ohio.  According  to 
the  manufacturer,  its  special  comi)osition  lends  these 
fittings  high  impact  strength,  and  tests  have  shown 


them  to  be  shatter-proof,  root-proof,  and  except ion.ally 
durable;  al.so,  that,  reinforced  with  fiber  gla.s.s,  their 
texture  assures  a  tight,  waterproof  joint  and  fast, 
simple  in.stallation.  h'ittings  are  available  in  Vh  bends. 
*  4  bends,  wyes  and  tees. 

More  information?  Circ'e  Item  70,  postcard,  last  page. 
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Safety  Door  Switch 

A  safety  switch,  for  use  on  access  doors  leading  to 
plenums  in  air  conditioning  systems  or  other  chambers 
where  there  is  a  i>ossibility  of  shock  hazard  to  service 
personnel,  has  been  develoi)ed  by  CRS  Industries, 
Philadelphia,  Pa. 

Its  first  s;ifety  feature  Is  that  bt'fore  the  access 
door  can  lx*  oi)ened  a  wing  nut  mu.st  be  manually 
un.Hcrewed.  This  uniwking  oiH*ration  immediately  in- 


terrujits  the  primary  jsiwer  from  the  generator,  thus 
preventing  a  resumption  of  power  should  the  door 
blow  closed  after  a  man  has  entered  the  chaml>er.  A 
sifond  .safety  feature  is  that  the  .switch  cannot  Ik* 
l(K‘ked  ON  with  the  acce.s.s  door  oimtj,  thus  n*<iuiring  a 
second  man  at  the  .switch  if  high  voltage  equipment 
is  to  hi*  checked. 

The  .s;ifety  switch.  Model  S911,  which  bears  UL  and 
(\SA  lalM'Is,  jMTmits  full  flexibility  of  location  and 
position  on  either  left  or  right  hand  door  opening.s, 
and  has  SPST  nornially-oix*n  contacts  rated  at  15 
amps.  125  volts  a-c. 

More  information?  Circle  Item  71,  postcard,  last  page. 


Electric  Radiant  Heat  Panel 

An  electric  radiant  heat  panel  for  commercial  and 
indu.strial  applications,  Chromalox  Type  QRP,  is  an- 
nounc(*d  by  Infrarerl  Div.,  Kdwin  L.  Wiegand  Co., 
Pittsburgh,  Pa.  Panels  are  »*quipped  with  quartz  tul)e 
elements. 

The  si-ries  is  designt*d  to  provide  excellent  terminal 


and  resistor  life  and  to  obtain  maximum  .serviceability 
from  the  quartz  heat  .source,  the  company  states.  Uses 
for  the  panels  include:  paint  baking,  industrial  process 
heating,  railrojid  car  thawing,  marquee  heating,  and 
indoor  and  outdoor  .sj>ot  comfort  heating. 

Dimensions  are  1x4  ft.  Four  and  six  kilowatt 
panels  are  available  for  208  and  240  volts,  while  the 
240  volt  elements  may  be  connected  in  .series  for  op¬ 
eration  on  480  volts. 


Where  large  areas  of  radiation  are  involved,  panels 
may  be  mounted  horizontally,  at  any  angle,  end  to  end, 
and  edge  to  edge  on  Vz-inch  conduit  .stems.  Also  on 
metal  framework  using  Vi-inch  bolts  for  which  .spot- 
weld  nuts  are  provided  on  the  back  of  each  panel. 
Single-end  wiring  by  user  is  facilitated  by  built-in 
wiring  gutter. 

More  information?  Circle  item  72,  postcard,  last  page. 


Thermostatic  Steam  Traps 

A  line  of  thermostatic  steam  traps  available  from 
.MIL  Div.,  Farris  Engineering  Corp.,  Palisades  Park, 
N.J.,  includes  high  and  low  pressure  types  in  pre.s.sure- 
halancH  thermo.static  and  float-thermostatic  designs. 

Traps  are  unaffected  by  pre.^sure,  water  hammer, 
frost,  corrosion,  or  rough  handling,  the  company  .says. 


Oi)eration  is  maintained  by  indestructible,  stainless 
steel,  bimetal  thermal  element  with  universal  joints. 
The  thermal  element  resi)onds  only  to  temperature 
.According  to  the  manufacturer,  it  has  proved  more 
reliable  than  bellows  and  diaphragms. 

Maximum  resistance  to  corrosion  and  metal  fatigue 
is  accomplished  by  u.se  of  forged,  aluminum-bronze 
for  the  l)odies.  and  stainless  steel  for  all  working  parts. 
Applications  include  suiierheat  service  to  500  deg  F. 
More  information?  Circle  Item  73,  postcard,  last  page. 


Flame-Resistant  Duct  Tape 

An  extremely  flame-resisLint  cloth  adhesive  tape  for 
heating  duct  work  connections  and  in.sulation  taping 
is  being  produced  by  .Arno  Adhesive  Tape.s,  Inc., 
Michigan  City,  Ind. 

Known  as  C-506  Flame  Resistant  Ductape.  it  is  made 
of  s|iecially  treated  and  coated  cloth,  in  tan  and  alu¬ 
minum  colors,  with  a  high-tack,  low-creep  adhesive 
that  is  rubber-based  and  pre.s.sure  .sensitive. 

The  ta[)e  meets  the  requirements  of  ASTM  Speci¬ 
fication  D-626  on  fire-resistant  fabrics.  The  thermo¬ 
setting  nature  of  the  adhesive  makes  it  ideal  for  duct¬ 
work  taping,  the  company  reports,  since  normal  heats 
will  not  loosen  or  soften  it. 

More  information?  Circle  Item  74,  postcard,  last  page. 
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Fan-Forced  Electric  Heaters 

Series  H260  heavy-duty,  fan-forced  electric  wall 
heaters,  called  Heetaires,  are  announced  by  Mati(el 


Electric  Products.  Inc.,  and  LaSalle  Products.  Inc., 
Buffalo,  N.Y.  Both  utility  and  style  are  featured,  ac- 
cordin^r  to  the  companies. 

Units  are  available  in  capacities  from  2,000  to  4.800 


watts  (6800  to  16.4(t0  Btu  per  hr)  for  either  240-  or 
208-volt  operation. 

They  are  designed  for  permanent  or  occasional  heat, 
and  best  suited  for  those  areas  where  quiet  ojjeration 
is  essential  (8-inch  blade  turns  at  only  700  rpm),  har¬ 
monious  style  is  important,  and  where  jrood  heat  dis¬ 
tribution  over  larfre  area.s,  and  fa.st  temperature  re¬ 
covery’  are  desirable. 

Front  case  is  finished  in  hitrh  rIoss  bei^e  enamel 
(which  may  be  repainted  to  match  walls)  and  satin 
hni.sh  aluminum  decorative  louvers.  Two  types  are 
available:  one  for  recessed  mountinR  in  standard  2x4 
on  16-inch  center  frame  walls,  and  the  other  for  surface 
mountinR  on  masonry  construction. 

Heaters  are  equip{>ed  with  an  automatic  reset  .safety 
switch  which  disconnects  elements  and  motor  if  air 
flow  is  obstructed.  Lifetime  sealed,  totally  enclosed 
resilient  mounted  motor  is  .said  to  assure  lonjr  life 
and  quiet  operation.  Built-in  automatic  thermostat 
control  and  separate  on-off  switch  are  included  as 
standard  equipment. 

More  information?  Circle  Item  75,  postcard,  last  page. 


High-Velocity,  Flexible-Duct  Cooling  System  for  Homes 


A  residential  central  coolinR  sys¬ 
tem,  called  Jet-Clool,  drastically  re¬ 
duces  the  cost  of  central  coolintt 
installation,  according  to  its  manu¬ 
facturer,  Jet-Heet.  Inc.,  Englewood, 

N.J.  The  system  substitutes  two- 
inch  flexible  tubes  for  conventional 
sheet  metal  ductwork,  deliverinjr 
colder  air  at  higher  velocities. 

These  Jet-Tubes  are  strunjr 
throuRh  exi.stinR  .stud  spaces  like 
BX  cable  and  can  be  installed  by 
two  men  in  one  day,  the  company 
says.  In.sulated  and  vapor-tijrht,  the 
tubes  are  the  .same  as  tho.se  used 
with  the  company’s  Jet-Heet  heat¬ 
ing  .system. 

In  order  to  deliver  sufficient  cool¬ 
ing  and  dehumidiflcation  through 
these  .small  tubes,  the  system’s 
evaporator  section  delivers  air  at 
four  times  the  conventional  velocity 
and  at  lower  temperature.  Air, 
cooled  to  40  deg  F  dry  bulb,  40  deg 
F  wet  bulb,  is  delivered  to  special 
aspirating  registers  which  blend  supply  and  room  air. 
The  40-deg  dew  point  air  is  virtually  moi.sture-free. 
Mixture  of  high  velocity  air  with  room  air  at  registers 
is  said  to  result  in  better  di.stribution  of  air,  bringing 
to  the  homeowner,  forihe  first  time,  the  advantages  of 
the  high  velocity  system  used  for  years  in  hotels  and 
other  commercial  establishments. 


pletely  without  a  central  furnace.  Air  cooled  condens¬ 
ing  unit  is  .set  outside  the  hou.se.  Installation  can  be 
made  in  any  one  of  three  ways:  (1)  .separately,  in 
homes  with  adequate  steam,  hot  water,  or  electric  heat; 
(2)  as  an  add-on  to  the  comjwtny’s  Jet-Heet  (high  veloc¬ 
ity  heating)  system;  and  (.I)  as  an  add-on  to  a  conven¬ 
tional  warm  air  heating  sy.stem.  System  is  competitive 
in  price  with  conventional  .systems,  according  to  the 
manufacturer. 


The  system  ha.s  its  own  blower,  sized  for  cooling 
.service,  which  can  be  used  in  parallel  with,  or  com- 

More  information?  Circle  Item  76,  postcard,  last  page. 
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Modulofion  Control  for  Make-up  Air  Systems 


An  electronic  modulation  sys¬ 
tem  for  Kas  fired  duct  heaters 
used  in  make-up  air  systems  is 
announced  by  Maxitrol  Co., 

Detroit,  Mich.  The  system  is  re¬ 
ported  to  eliminate  many  of  the 
problems  of  make-up  air  intro¬ 
duction  into  public  halls,  thea-  j  ^ 

ters,  restaurants,  etc.  '  ; 

Generally,  make-up  air  is  in-  I 

troduced  at  at>out  two  decrees  j  ?r ^ 

below  the  comfort  Hettinjr.  A  i 

major  problem  with  make-up  air  ' 

installations  has  been  the  inflexi¬ 
bility  of  fixed  input  heaters. 

There  is  a  tendency  to  overheat 
in  mild  weather.  Attempts  have 
lieen  made  to  meet  this  problem 
by  cutting  in  and  out  a  .series  of 
.separate  burners  or  by  compli- 

cat<Hl  bafflinK.  Modulation,  where  u.s«*d,  has  employed 
the  mechanical  bulb  and  bellows  element.  A  need  has 
exi.sted  for  a  truly  .sensitive  modulating  system,  with 
instantaneous  resiKm.se  and  remote  control. 

The  Maxitrol  make-up  air  modulation  control  fea¬ 
tures  a  .small  probe  which  is  in.serted  in  the  warm  air 
duct  between  the  heat  exchanRer  and  the  discharge 
head.  The  temperature-settinR  control,  called  a 
Select  rastat.  may  be  located  at  any  remote  spot  up  to 
several  hundn^d  feet  away  from  the  heater.  Contained 
in  the  proln*  is  a  tiny  thermistor  which  can  .sense 
1  10  «leRns*  temiH*rature  variations. 


StltOlUSTAT  CONTBCH 


Sijrnals  from  the  probe  thermi.stor  are  electronically 
amplified  to  enerprize  a  solenoid  coil  in  the  power  head 
of  the  modulatinR  valve.  Valve  action  cau.ses  pressure 
chanRes  which  alter  the  Ras  burner  input  and  thus 
chanRe  the  combustion  rate  to  hold  the  duct  tempera¬ 
ture  constant.  Modulation  is  infinitely  variable  from 
full  fire  to  Va  fire.  Capacity  ratinR  is  310,000  Btu  per 
hr.  The  probe,  *4-inch  dia  by  OVs  inches  lonR,  termi¬ 
nates  in  a  small  junction  box.  MountinR  is  accom¬ 
plished  by  drillinR  a  hole  to  in.sert  the  probe  in  the 
duct,  and  by  attachinR  the  junction  box  with  three 
sheet  metal  screws. 


More  information?  Circle  Item  77,  postcard,  last  page. 


Zones  Without  Limit 

There  is  es.sentially  no  practical  limitation  to  the 
numlx'r  of  areas  which  can  be  monitored  in  a  sinRie 
installation  with  its  Tyjn*  Z  temin-rature  monitor  .sys¬ 
tem.  accordinR  to  Royco  In.struments.  Inc.,  Mountain 
View,  ('alif. 

DesiRned  to  provide  centralized  ob.senat ion  of  am¬ 
bient  temiK-ratures  in  a  multiplicity  of  areas  ojHTated 
by  a  siriRle  orRanization,  the  .system  is  .said  to  offer 


particular  advantaRes  for  refriRerated  and  air  condi¬ 
tioned  buildiiiRs,  especially  low-temperature  food  stor- 
aRe  facilities. 

Temiwrature  capabilities  ranRe  from  minus  60  to 
plus  300  deR  F.  Selector  .switches  on  the  main  panel 


provide  for  calibration  and  for  room  .selection,  a  con- 
firminR  indicator  liRht  beinR  mounted  nearby.  Tem- 
pt*ratures  appear  directly  on  an  indicatinR  instrument 
and  are  accurate  to  ±  1%  of  scale  readinR. 

Sy.stems  are  desiRiied  for  the  simple.st  po.ssible  in¬ 
stallation.  Sen.sor  probes  of  pluR-terminated  types  are 
provided  and  matinR  extension  cables  i>ermit  runs  to 
be  made  as  lonR  as  4,000  ft.  Cables  pluR  directly  into 
the  rear  of  the  indicatinR  panels.  This  arranRement 
jiermits  the  immediate  replacement  or  comparison 
checkinR  of  .sen.sor  probes.  The  central  power  supply 
of  the  unit  operates  on  115-volt,  60-cycle  ix>\ver  and 
draws  4  watts. 

More  information?  Circle  Item  78,  postcard,  last  page. 


Power  Roof  Ventilators 

Four  larRer-size  Model  L-CRF  power  roof  ventila¬ 
tors  have  been  added  to  the  line  made  by  Hr  Electric 
V^entilatinR  Co.,  ChicaRO,  Ill.  The  new  models  ranRe 
in  capacities  from  2720  to  27,290  cfm,  in  horsepow'er 
from  V2  to  12,  and  by  sound  classifications  from  1  to  7. 
More  information?  Circle  Item  79,  postcard,  last  page. 
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Comfort  Index  Recorder 

The  Comfort  Index  Recorder,  introduced  by  The 
Bristol  Co.,  Waterbury,  Conn.,  measures  temperature 
and  humidity  and  records  the  combined  measurements 
as  the  Temperature-Humidity  Index. 

Recorder  is  a  self  contained,  portable  in.strument. 


Measuring  elements  are  mounted  in  the  ca.se,  and  the 
chart  is  sprinfr-driven. 

Two  models  are  offered.  One  indicates  the  Tempera¬ 
ture-Humidity  Index  and  records  both  THI  and 
ambient  temr>erature:  the  other  indicates  and  records 
THI  only.  Records  are  on  a  6-inch  dia,  .seven-day 
rotation  chart. 

In.strument  is  desijrned  for  u.se  in  determining  air 
conditioning  requirements  and  for  .service  use  in  chec-k- 
in>r  the  function  of  present  installations. 

More  information?  Circle  Item  80,  postcard,  last  page. 


Compact  Air  Dryer 

Development  of  a  compact  air  dryer,  desijrnated 
I)HD-20,  is  announced  by  Special  Products  I)iv., 


special  interest,  the  comjMiny  state.s,  to  tho.se  indus¬ 
tries  employinK  pneumatic  control. 

Basic  components  are  two  cast  aluminum  heat  ex- 
chanjrers,  a  drip  leK.  and  centrifujfal  stripper.  The 
36-inch  cubt‘  is  of  all-weld  construction,  its  lines  of 
coppt'r  or  .stainless. 

Dryer  will  automatically  lower  the  dew  i^int  of  a 
compre.s.sed  air  line  to  approximately  0  deK  F  with 
minimum  pre.ssure  drop  (le.ss  than  2V2''r).  A  small, 
hermetically  sealed  Freon  compressor  is  the  only 
movitiK  iMirt.  Unit  is  desitrned  to  be  u.sed  in  ambients 
from  40  to  140  dej?. 

More  information?  Circle  Item  81.  postcard,  last  page. 


Quick,  infra-red  siM)t  heat  for  a  wide  ran^e  of  com¬ 
mercial,  institutional,  and  industrial  applications  is 
obtained  from  a  new  tras-finsl  radiant  heater  offen'd  by 
Solarflo  (”o.,  (lletidora,  ('alif.  It  is  AdA  appn)V<sl  for 
\ented  as  well  as  unventtnl  application. 

A  circular  burner  head  and  pilot  are  enclo.sj-il  alxive 
a  saucer-.sha|K-d  ceramic-coated  metal  nidiatin^r  surface 


over  which  a  jras  flame  is  proj<*cted  horizontally.  No 
fans,  motors,  or  limit  .switches  are  employ«*d.  Photo 
at  left  .shows  the  radiatintr  surface,  which  carries  a 
ten-year  jruarantw*.  A  circular,  internal  baffle  mini¬ 
mizes  heat  at  the  top  and  allows  controls  to  Ik*  plac<*d 
for  most  pleasinK  appearance,  as  shown  in  photo  at 
rijrht.  All  models  have  lOO'^r  .safety  controls  and  are 
operated  by  a  24-volt  thermostat  or  wall  .switch.  Units 
weijrh  32  lb.  Inputs  ranjre  from  24,000  to  48,000  Btu 
jK*r  hr. 

More  information?  Circle  Item  82,  postcard,  last  page. 


Water  Treatment  for  Towers 

An  automatic  water  treatment  control  system  for 
cooling  towers  that  rejrulates  water  treatment  control 
and  bleed-off  feed  in  projwrtion  to  the  rate  of  water 
evai)oration,  or  to  the  coolintr  load  of  the  sy.stem,  is 
announced  by  A.s.sociated  Laboratories,  Inc.,  Lathrop 
Villafre,  Mich.  According  to  the  laboratories,  the  sys¬ 
tem,  called  Hydrotrol,  offers  fool-proof,  fixed,  accurate 
regulation  without  drift  or  wa,ste  of  either  chemicals 
or  water. 

Unit  is  available  in  all  sizes  for  any  size  cooling 
tower,  and  is  distributed  by  all  member  firms  of  A.s.so¬ 
ciated  I.aboratories. 


Gas-Fired  Radiant  Heater 


Drayer-Han.son  Division,  Los  Anjreles,  Calif.  It  is  of  More  information?  Circle  Item  83,  postcard,  last  page. 
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Packagtd  Gas-Fir«d  Boiler 

Series  P  packuKed  cast-iron,  Kas-fired  boilers  are 
offered  by  Hydrotherm,  Inc.,  Northvale,  N.  J.,  in  the 
72,000  to  155,000  Btu  per  hr  ranjre. 

AccordinK  to  the 
manufacturer,  each  is 
a  quality  heating 
plant  which  installs 
in  minimum  time  and 
provides  lonjr,  trou¬ 
ble-free.  economical 
o|)eration.  Kaeh  of 
these  factory  as-sem- 
bled  and  wired  units 
is  e({uipiH‘d  with  a 
imsitive  air  elimina¬ 
tion  system  which 
makes  it  ix>ssibie  to 
install  a  com[>lete 
ba.Heboard  or  convec¬ 
tor  .system  without 
u.se  of  air  vents. 

Photo  shows  all  accessories  a.ssembled  on  rear  of 
unit.  Front  ivjinel  is  free  of  obstructions. 

A  Minnea()olis-Honeyweli  power  pile  jrenerates  its 
own  electricity  for  oi)eration  of  the  boiler  control  cir¬ 
cuit,  and  in  ca.se  of  i)ower  failure  a.s.sures  partial  heat- 
intr  throuKh  gravity  circulation  without  manual  opera¬ 
tion  of  controls. 

More  information?  Circle  Item  84,  postcard,  last  page. 


Woter  Pump  Motor 

A  “.let  Line”  water  |>ump  motor  in  Ijoth  48-  and  56- 
frame  sizes  is  available  from  VVe.stinKhou.se  Electric 
Corp.,  PittsburKh,  Pa.  It  is  desiKned  to  match  all  exist- 
iiiK  jet  pump  desiKns. 

The  4H-frame  motors  are  available  in  ratiriKS  of  >3 
hp,  60  cycle,  sinKle  pha.s<*  or  cai>acitor  start;  and  hp. 
60  cycle,  capacitor  start.  The  56-frame  motors  are  in 
ratiriKS  of  •‘’4.  1,  1*>2.  «*nd  2  hp  with  .1  phase,  ca[)acitor 
start.  The  sfH'fxl  at  rater!  loiid  is  in  excess  of  3500  rpm. 


All  principal  mountinK  dimensions  of  the  motor,  such 
as  diameter  of  rabbet  fit,  bolt  circle,  and  shaft  size  are 
in  accord  with  recommended  NEMA  standards. 

Electrical  as.semblies  and  mechanical  parts  of  the 


motor  are  desiKned  as  individual  units,  physically  in¬ 
dependent  of  the  other.  Thu.s,  end  shields  can  be  com¬ 
pletely  removed  without  disturbinK  the  motor  wires 
or  connections. 

The  permanently  lubricated  bearinK-s  are  desiKned 
so  that  the  motor  can  be  operated  either  horizontally 
or  vertically  without  Krea.se  leakaKe.  Since  the  frame 
is  one  .solid  piece,  there  are  no  ventilatinK  holes  in  the 
frame  of  the  motors  to  permit  du.st  and  dirt  contami¬ 
nation.  VentilatinK  air  is  drawn  throuKh  the  motor — 
in  the  top  and  out  the  protected  vents  in  the  bottom 
end  shield.  This  maintains  a  low  temperature  rise  of 
the  internal  parts  and  lenKthens  the  life  of  insulation 
and  IjearinKS. 

More  information?  Circle  Item  85,  postcard,  last  page. 


PVC  Globe  Valves 

A  line  of  PV'C  Klobe  valves,  announced  by  Dorak 
Products  Corp.,  New’  York.  N.Y.,  is  furni.shed  in  a 
complete  size  ranKe  from  V2  throuKh  3  inches,  with 
either  .screwed  or  socket-weld  ends,  and  are  rated  for 
125  psi  .service  at  145  deK  F. 

The  Klobe  valves  are  molded  of  a  non-plasticized 
I)olyvinyl  chloride  resin,  which  is  said  to  result  in  the 
maximum  chemical  resistance  and  strenKth.  These 


valves  are  desiKned  specifically  for  use  in  pipiiiK  .sys¬ 
tems  handlinK  acids,  alkalies,  chemical  salt  solutions, 
pharmaceuticals,  distilled  water,  as  well  as  beveraKOS 
and  food  products.  In  addition  to  chemical  inertness, 
there  is  no  resultant  odor,  flavor  or  taste  imparted  to 
the  handled  product. 

LiKht  in  weiKht  and  easy  to  handle,  valves  are  said 
to  have  an  unusually  hiKh  strenKth-to-weiKht  ratio. 
Internal  surfaces  are  Kla-'S-like,  as  a  result  of  injection 
moldinK.  minimizinK  pressure  drop  and  preventinK 
deposits  from  forminK.  Readily  installed  outdoors,  they 
are  unaffected  by  weather  and  show  no  di.scoloration 
due  to  rust  or  other  environmental  corrosion. 

V’alves  are  desiKned  with  a  particularly  heavy  diame¬ 
ter  .stem,  utilizinK  stronK  Acme  threads  and  thereby 
avoidinK  po.Hsible  stem  breakaKe.  The  .stem  is  set  at 
45®  to  the  piiH‘  center-line,  minimizinK  flow  turbulence. 
In  the  fully  open  position,  the  valve  back  seats,  allow- 
inK  repackinK  under  pre.s.sure. 

More  information?  Circle  Item  86,  postcard,  last  page. 
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Round  Duct  Diffuser 

A  product  which  is  described  as  a  new  concept  in 
air  distribution  from  round  duct  is  announced  by 
Spiral  Pii)e  Div.,  United  Sheet  Metal  Co.,  Inc.,  Colum- 
bu.s,  Ohio.  For  u.se  as  an  intejrral  part  of  Spiral  Lock- 
.seam  round  duct  installations,  the  Duct-D-fu.ser  has 
shaped  nozzles  formed  in  the  wall  in  a  planned  pattern 
which  provides  complete  selection  of  air  volume,  dis¬ 


tribution  and  direction.  The  nozzles  are  rej)ort»Hl  to 
be  .scientifically  desic'ned  to  minimize  noi.se  level  and 
air  pressure  drop. 

Illu.strated  is  Model  F  (fixed)  Duct-D-fu.ser.  with 
volume  damjier,  which  {)ermits  volume  control  without 
affectinjr  diffusion  an>rle.  The  basic  direction  of  the 
air  pattern  is  defined  by  the  position  of  in.stallation. 

Al.so  available  are  Model  R  (rotatable)  and  TyjK*  CP 
(cu.stom  pattern)  Duct-D-fu.sers  and  Model  S  |)er- 
forated  pipe  diffu.ser. 

More  information?  Circle  Item  87,  postcard,  last  page. 


Two  Hermetic  Heat  Pumps 

An  hermetic  heat  pump,  in  two  sizes,  announced  by 
Lennox  Industries  Inc.,  Marshalltown.  Iowa,  is  avail¬ 
able  in  heatinjr  caiMtcitie?  of  22.200  and  :tS.000  lUu 
per  hr.  and  in  coolinj?  ratinp.s  of  23,000  and  .35,000  Btu 
per  hr.  respect ixely.  at  ARl  standard  conditions. 

The  manufacturer  i»oints  to  a  .s|H*cial  control  feature 
involvinjr  a  four-mercury  bulb,  automatic  chanjreover 


heatinjr-coolinK  thermostat.  Three  of  the  mercury  bulbs 
are  provided  with  heat  anticipation  coils  to  control 
heatintr,  cooling,  and  auxiliary  electric  heat  cycles.  The 
fourth  keeps  the  heat  pump  reversing  valve  in  either 
heatinsr  or  cooling  position  as  lonjr  as  that  particular 


cycle  is  required.  Standard  equipment  al.so  includes  a 
defrost  control,  and  hiKh  prt^ssure  .safety  control.  Unit 
is  shipped  completely  assc^mbled  and  pre-charRed,  with 
controls  mounted  and  wired. 

Outdoor  and  indoor  coils  have  4-row  seamle.ss  cop|>er 
tubiiqr  with  the  standard  Ixtuiox  ripple-fin,  fiat  Iwndwl 
for  letter  heat  transfer.  Air  for  both  coils  is  pulled 
through  the  coil,  turned  180*.  and  di.sc-harKed  in  the 
op|M>site  direction  of  entry.  This  iH*rmits  in.stallation 
of  the  unit  completely  within  a  structure,  with  only 
the  face  of  the  outdoor  coil  exfH>Hed,  as  illustrat(Kl. 
The  compres.sor  is  n‘siliently  mounted,  suction  coole<l 
and  has  accessible  trajre  jKjrts.  It  is  covensl  by  a  five 
year  warranty. 

More  information?  Circle  Item  88,  postcard,  last  page. 


Block  Type  Filter-Drier 

Development  of  Dri-Kleaner,  a  block  tyjs*  filter- 
drier.  combining  silica  jrel  P.  A.  lOO  and  Molecular 
Sieve,  is  announctsl  by  ,Alco  Valve  (<>.,  St.  liouis, 
.Mo.  Kxtensive  field  tests  have  demonstrated  that  the.se 
desiccants.  t)ondt“d  in  rijrid  form  by  a  pro<-es.s  which 
creates  hisrh  mwhanical  strenjrth,  will  not  p«*rmit 
separation  under  liquid  surjrirnr  or  .seven-  shake-up. 
Further,  the  geometry  of  the  block  exi»os«‘.s  maximum 
surface  to  liquid  fiow,  assnrinjz  even  distribution  of 


filtered  particles.  The  result  is  filtration  in  depth,  the 
company  states,  preventing  rapid  rise  in  pressure 
drop.  I.onjzer  filter-drier  life  is  promis<-d. 

In  addition  to  hijzh  filtering  qualitie.s,  the  combined 
desiccants  ab.sorb  acids  and  colors  and.  la-cause  of 
the  low  amount  of  binder  requinsl  for  mechanical 
.strenjrth.  nearly  pure  desiccants  are  u.se<I.  making 
it  [lo.ssible  to  meet  ASRK-ARI  Standards  easily. 

.^ccompanyinjr  cro.ss  sectional  photo  shows  the 
desiccant  block  su.sp<*nded  in  the  shell  with  tension 
sprinjr.  additional  filterinK  screen,  and  filterinK  and 
shock  jmds  in  position.  The  filter-drier  was  develojied 
as  a  result  of  re.search,  at  the  Indu.strial  Chemical 
Research  I..aboratory  of  the  University  of  .Miami, 
made  possible  by  a  Krant  from  the  comjiany. 

More  Information?  Circle  item  89,  postcard,  last  page. 

(Continued  on  pof/e  I22l 
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NATURAL  DRAH 
REQUIRED  ~ 


IN  6AIIA6C  on  SMALL 
MANUrACTURlNa  PLANT— 


DUCT  outlet  located 
AT  FLOOR  LEVEL 


IN  SERVICE  STATION— 

1^1  VENT  IS  LOCATED 

THR0U6H  ROOF  ^ 

m  \ 


Now.M.lron  Fireman  CUSTOM  Mark  IT  oil  fired  furnaces 

for  commercial  applications 


The  new  combustion  system  used  in  this  revolutionary 
furnace  is  entirely  free  from  the  difficulties  resulting 
from  erratic  natural  draft.  It  requires  only  an  exhaust 
sent,  vshich  may  be  less  than  half  the  diameter  of  the 
usual  smoke  pipe.  In  a  loss  roofed  service  station,  for 
example,  the  furnacx*  can  be  hung  from  the  ceiling  with 
only  a  few  feet  of  vent  pipe. 

The  convenient  horizontal  shape  of  this  furnace, 
together  with  its  built-in  draft  inducer  that  frees  it  from 
chimney  problems,  makes  it  especially  useful  in  many 


,\fai7  coupon  for  complete  information 


HEATING  AND  AIR  CONDITIONING 
AIRCRAFT  COMPONENTS  AND  EQUIPMENT 
MISSILE  AND  AIRCRAFT  GYROSCOPES 
ELECTRONIC  EQUIPMENT 
CONTROL  INSTRUMENTS 


NariM* 


commercial  applications.  Space  that  otherwise  would 
be  wasted,  houses  a  complete  heating  plant.  Can  be 
used  with  or  without  warm  air  ducts  in  many  buildings, 
including  garages,  service  stations,  stores,  warehouses 
and  small  manufacturing  plants.  Units  can  be  readily 
combined  with  air  conditioning  systems. 

Smoke  and  soot  are  completely  eliminated,  resulting 
in  remarkable  savings  in  fuel  and  service  costs.  Sealed 
combustion  chamber  eliminates  odors  and  reduces 
standby  loss  to  practically  nothing. 


d^imI  lafurmatioQ  og  the  Iron  Firrai«o  CU  STOM  Mark  II  horixontal  furnace. 


Iron  E  irrnian  Mfft.  Cg..  3QKA  ^  .  ICK»Ch  St.«  Cleveland  II,  Obio 
Cin  Canada,  AO  Hard  Sl.«  Toronlo) 
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(Continued  from  page  120) 

Temperature  Indicating  Controller 

An  accurate  electronic  on-oflF  controller  and  pyro- 
metric  temperature  indicator  is  available  in  a  ain^le, 
compact  instrument  from  Alnor  Instrument  Co.,  Divi¬ 
sion  of  Illinois  Testing  l.,aboratories,  Inc.,  Chicago,  III. 

Called  the  Alnor  Pyrotroller,  unit  has  been  desijrned 
for  use  on  ovens,  heat  treating  furnaces,  environmental 


test  chambers,  die  castinjr  machines,  injection  moldirur 
machines,  extrusion  pres.ses.  heat  .sealinir  machines, 
and  a  multitude  of  proce.sses  requiring  preci.se  continu¬ 
ous  control.  It  is  suitable  for  oritrinal  equipment  appli¬ 
cation  as  well  as  field  application.  The  small  space  re¬ 
quired  by  the  instrument  ca.se.  6-‘’h  x  7  inches,  makes 
it  a  desirable  panel  board  in.strument. 

Controller  is  available  in  eleven  ranges  from  0-400 
dejr  F  to  0-300t»  de>?.  as  well  as  an  environmental  test 
chamber  raiifre  of  —100  to  -.‘{00  dejf.  Currently  of¬ 
fered  are  single  and  double  tar>ret  models.  Additional 
models  will  be  available  in  the  near  future. 

More  information?  Circle  Item  90,  postcard,  last  page. 


Air  Eliminator— Flow  Check 

A  combination  air  eliminator  and  flow  check,  desig¬ 
nated  Type  5000,  is  introduced  by  Watts  Rejrulator  Co.. 
I.awrence,  Mass.,  as  a  new  desi^rn  for  hot  water  sjiace 


heatinjf  .systems.  A  one-piece  casting?,  it  includes  an  air 
eliminator,  flow  check,  and  automatic  air  vent.  A  tap¬ 
ping  is  available  for  the  expansion  tank  line. 


Becau.se  its  internal  construction  creates  a  flow  {>ath 
which  directs  air  to  the  surface  for  fast  removal,  the 
air  eliminator  portion  provides  noisteless,  efficient  air 
elimination,  the  company  states.  The  flow  check  pre¬ 
vents  gravity  flow  and  permits  .summer  ofieration  of 
the  domestic  water  unit.  (A  Type  5100  is  furnished 
without  the  flow  check  and  air  vent  for  use  as  an  air 
eliminator  only.) 

The  company  visualizes  a  larjfe  market  for  it  l>e- 
cause  of  its  initial  low  cost  and  the  fact  that  it  elimi¬ 
nates  the  nee<l  for  contractors  to  stock  and  install  .sev¬ 
eral  separate  devices  to  achieve  the  same  result 
Becau.se  it  can  be  installtKl  dirwtly  on  the  ri.ser,  instal¬ 
lation  is  faster  and  le.ss  exi)en.sive. 

More  information?  Circle  Item  91,  postcard,  last  page. 


Electric  Unit  Heaters 

.■\  line  of  electric  unit  heaters  for  office,  store,  insti- 
tutiotial  and  industrial  installations  has  berm  intro¬ 
duced  by  .Air  Conditionintr  Div.,  WestiiiKhou.se  Klectric 
(*orp.,  Staunton,  Va.  The  units  are  available  in  a  rantre 
of  sizes  from  to  Sfi  kw  with  either  manual  or  auto¬ 
matic  control. 

Heaters  mount  out  of  the  way  on  a  wall  or  from  a 


ceilin^r  and  provide  the  advantatres  of  elwtric  heatintr: 
in.stant  heat  with  controlled  circulating,  and  elimina¬ 
tion  of  a  heatinjr  flame.  They  can  Ik*  applied  in  a  wide 
ranjre  of  applications,  including  freeze  prevention  and 
ilryinj?  proces.ses. 

Units  are  available  in  two  styles:  1*/^  uj)  to  7'/2  kw 
and  9  to  kw.  In  the  smaller  ratinKS,  the  heaters 
provide  up  to  25,590  Btu  iK*r  hr  with  fan  cafKicity  of 
3H0  cfm.  The  units  with  larger  ratings  provide  over 
122,000  Btu  iwr  hr  with  fan  capacities  up  to  2500  cfm. 

The  fan  drives  are  direct  connected  to  eliminate  belt 
maintenance.  The  heating  element  is  of  spiral  design, 
.steel  sheathed,  and  is  replaceable.  All  the  fanwheels 
are  balanced  and  made  of  aluminum. 

Each  heater  has  built-in  protection  that  .shuts  off  the 
unit  to  prevent  overheating.  In  addition,  adjustable 
air  stream  louvers  provide  even  heat  with  controlled 
circulation. 

More  information?  Circle  Item  92,  postcard,  last  page. 

(^Continued  on  page  12it 
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New  Trane  gas-fired  heaters  have 
advanced  styling,  compact  design! 


Ouot  h*«t*r  is  suitable  for  downstream  opera¬ 
tion  in  accordance  with  latest  codes.  Provides 
heating  cycle  for  remote  cooling  units,  such  as 
the  Trane  Self-Contained  Air  Conditioner. 
Drain  jMn  (shown  in  inset)  is  standard  equip¬ 
ment.  wie  unit  has  low  static  resistance,  is  of 
aluminized  construction.  Operational  modula¬ 
tion  valve  reduces  input  as  much  as  80  %• 
2-8tage,  2-input  valve  available. 

l*rop*ll«r-typ«  h*al«r  uses  a  new,  quiet  Trane 
Fan  that  is  designed  exclusively  for  unit  heaters. 
Access  door  on  bottom  of  casing  makes  unit 
easy  to  clean.  Complete  range  of  sizes  from 
33,000  to  250,000  Btuh  input. 


High-performance  blower  and 
propeller  units— plus  duct  models 
approved  for  downstream  operation 


Here’s  a  new  line  of  gas-firiHl  heaters  from  Trane 
that  combines  smart,  mcxiern  apiiearancc  with  peak 
IK'rformance  and  versatility!  These  Trane  Heaters 
are  ruggcnlly  built  for  long  life— yet  they’re  light  in 
weight,  compactly  designed  for  u.se  where  space  is  at 
a  premium. 

Three  basic  ty|H*s  are  available:  projieller,  duct 
and  blower.  All  models  feature  an  aluminized  steel, 
all-weld(>d  heet  exchanger  that  assures  long,  trouble- 
frcH*  o|H>ration.  The  steel,  ribbon-type  burners  have 
stainless  steel  inserts.  And  the  burners  are  removable 
individually  for  service  and  maintenance. 


■low*r>typ«  h«at«r  uses  a 
forwiinl-curved  centrifugal 
fan.  Free*  delivery  or  duct 
work  installation;  adjust¬ 
able  fan  lielts  to  provide 
pro[x>r  air  delivery  against 
varying  static  pressures. 
.Streamlincsl  fan  inlet  for 
exceptionally  quiet  opera¬ 
tion.  Ixiuver-Fin  Diffusers 
increase  air  throw.  Sizes 
from  33,000  to  260,000 
Htuh  input. 


The  Trane  Duct  Heater  may  be  used  for  down¬ 
stream  o|)eration,  for  use  with  remote  cooling  units 
(such  as  the  Trane  Self-Contained  Air  Conditioner). 
All  parts  of  the  duct  heater  that  are  exposed  to  the 
cold  air  stream  are  of  aluminized  construction — includ¬ 
ing  the  drain  pan,  which  is  standard  equipment. 

True  2-8i>e^,  2-input  propeller  units  available  in 
5  sizes.  The  motor  sjjeed  and  gas  input  can  be  auto¬ 
matically  cycled  to  maintain  more  even  temperatures; 
to  provide  greater  operating  economy. 

The  light  weight  of  these  new  Trane  Heaters 
means  more  Btu’s  per  pound.  Freight  costs  are  lower; 
and  installation  is  simplified:  minimizes  the  need  for 
ex|)ensive  structural  reinforcement. 

WANT  MORE  FACTS  on  these  gas-fired  heaters?  Just 
ask  your  nearby  Trane  Sales  Office;  or  write  Trane, 
La  Crosse,  Wisconsin. 


For  any  air  condition,  turn  to 

TRnnE 

MANUFACTURING  ENGINEERS  OF  AIR  CONDITIONING, 
HEATING,  VENTILATING  AND  HEAT  TRANSFER  EQUIPMB^ 
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(Continued  from  pogc  122 > 

Cyclone  Collector 

A  cyclone  collector  is  the  most  recent  addition  to 
the  line  manufactured  by  Air  Pollution  Control  Div., 
John  Wood  Co.,  Bernard.sville,  N.  J. 


announced  by  Republic  Flow  Meters  Co.,  a  .subsidiary 
of  Rockwell  ManufacturinK  Co.,  ChicaKo,  III.  Main¬ 
tenance  time  is  cut  because  the  valve  pluR,  Ruide  and 
.seat  can  be  replaced  in  little  more  time  than  required 
to  open  and  clo.se  a  bolted  joint. 

DesiRnated  the  V’-IO,  valve  is  desiRiied  for  severe 
serv’ice  where  pressure  drojw  may  be  as  hiRh  as  3500 
lb  or  where  flashinR  may  occur.  The.se  flow  control 
valves  are  anRie-style,  diaphraRm-o|H‘rated,  and  are 
available  in  1500,  2500,  and  4500-lb  cla.s.ses,  from  IV2 
throuRh  4-inch  sizes. 

AccordiiiR  to  the  manufacturer,  quiet  oiM'ration  in 
the  new  valve  results  from  flow  beinR  (mrallel  to  the 
internal  valve  .surfaces.  This  induces  uniform  veltK'i- 
ties  and  reduces  impinRement  of  fluid.  Trim  can  l)e 
selected  for  linear,  equaI-i)ercentaRe,  straiRht-taper, 
or  shut-off  resi)onse. 

More  Information?  Circle  Item  94,  postcard,  last  page. 


A  pitot  tula*  develope<l  by  the  K.  W.  Dwyer  MfR.  Co., 
MichiRan  City.,  Ind., 
measures  air  or  gas  > 
velwity  and  pressure 
in  dr>’  dust  or  dirt 
laden  environment. 

('ailed  a  purge  clean- 

out  pitot  tube,  its  blow 

out  system  uses  com- 

pressed  air  to  clear  its 

total  pressure  probe  t" 

and  .static  pressure  ele- 

merit  of  obstructions. 

.A  3-way  valve  prevents  . 

(lirts.'tion  of  blow  out 

pressure  toward  the  ■■  . 

gage  or  manometer. 

The  unit  is  construct- 

ed  of  all  brass  and 

stainless  steel  and  is 

silver  soldered  for  ■ 

operation  in  tempera- 

tures  up  to  800  deg  h'. 

All  tubing  and  pip- 
ing.  including  one  com- 

pre.s.sed  air  connection,  is  incorj>orate<l  in  a  conqiact 
as.sembly.  Careful  design  eliminates  small  static  o|><*n- 
ings,  jMx-kets  or  dead  end  spaces  where  dust  might 
lodge  and  resist  blow  out.  For  .stacks  or  chimneys  in 
cement  plants  or  flour  mills  or  similar  environments, 
the  unit  will  provide  infinitely  more  accurate  measure¬ 
ments  than  conventional  pitot  tubes  under  the  same 
conditions,  the  comi>any  states. 

Five  tube  sizes  are  available;  nominal  insertion 
lengths  of  3,  6,  12,  18  and  24  inches  are  suitable  for 
ducts  with  diameters  of  6,  12.  24.  36  and  48  inches, 
respectively.  Each  a.ssembly  w’eighs  approximately  2  Ib. 
More  information?  Circle  Item  95,  postcard,  last  page. 

(Continued  on  page  126) 


According  to  the  manufacturer,  this  unit  is  designed 
for  maximum  flexibility  and  ea.se  of  installation,  with 
a  high  efficiency  over  a  broad  range  of  du.st  particle 
sizes.  Although  the  collector  is  a  standard  unit,  sev¬ 
eral  types  are  available  for  u.se  in  the  pow'er,  cement, 
.steel,  and  similar  industries. 

In  addition  to  the  collector,  the  Division  offers  Yerz- 
ley  scrubbers,  bag  filters,  and  engineering  .services  for 
turnkey  pollution  control  installations.  A  brochure 
with  specifications  of  the  collector  is  available. 

More  information?  Circle  Item  93,  postcard,  last  page. 


Low-Noise  Throttling  Valve 

“Quick-change”  trim  can  be  replaced  in  minutes 
w’ithout  opening  line  piping  in  a  new,  low-noise 


throttling  valve  for  high-pressure  liquid  and  steam 


INail  strap  to  stiitls-iio  hItKkiiig.  im)  O  Fasten  fittings  to  the  |x  rforate<l  Solder  the  fittings  to  the  risers  — 

•  s.i\ving.  no  nott  hiiig  to  avokl  vents.  strap  with  self-tapping  strews.  "  and  the  installatiot>  is  eomplete. 


These  new  Anaconda  Qnik-Riif  Kits  are  sold  by  dis- 
tribtitors  of  Anaconda  Copper  TuIk?  and  Fittings.  The 
prices  are  riglit.  So  get  a  stock  of  kits  now  and  start  saving 
time  and  money  right  awav.  •«« 


Anaconda*  i 


COPPER  TUBE  AND  FITTINGS 

Products  of  The  American  Brass  Company 


Convenient— Reasonably  Priced 


EACH  ANACONDA  OUIK-RUP  KIT  CONTAINS:  10  Anaconda  High  Ear 
Fittings,  6  Stud  .Strajis,  20  Self-Tapping  St  rews,  and  12  Nails. 
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thosr  cases  where  there  are  a  number  of  radiators 
in  a  system,  some  in  cold  spots,  others  in  warmer 
locations.  In  these  applications,  the  control  permits 
individual  radiator  adjustment,  so  that  heat  distribu* 
tion  is  in  balance  throughout  the  system.  Literature 
on  the  valve  is  olTered. 

More  information?  Circle  Item  97,  postcard,  last  page. 


I  Ctnitinut'd  from  page  12^1  ] 

Adjustable  Orifice  Valve 

An  easily  adjustable  orifice  valve,  called  the  R-105. 
which  jH^rmits  accurate  balancinjr  of  .steam  and  hot* 
water  systems  is  available  from  Marsh  Instrument 
Co.,  Div.  of  Colorado  Oil  and  Gas  Corp.,  Skokie.  III. 

-A  stop  .screw  in  the  valve  .stem  provides  a  full  ranv'c 
of  orifice  adjustments  without  the  nece.ssity  of  shut-j 


Horizontal  Oil-Fired  Furnace 

The  Custom  Mark  II  oil-fired  furnace  is  now  avail- 
.iblc  in  a  horizontal  form  for  use  in  homes  and  .small 
coninierical  buildiriKS.  Manufacturt*d  by  Iron  Fireman 
.Mfjr.  Co.,  Cleveland,  Ohio,  the  furnace  eliminates  the 
iiecnl  for  the  usual  chimney.  Only  a  vent  to  handle 
'•xhaust  is  required,  where  local  codes  i>ermit. 


down  the  sy.stem  or  breaking  the  union  connec-'' 
tion.  Such  adjustments  are  accomplishtnl  by  a  mo<lulat-* 
in?  cone,  which  may  be  .set  to  increa.se  or  decrease 
flo.v.  Positive  shut-eff  is  possible  at  all  times  without 
disrupting  the  orifice  setting. 

On  .steam  systems,  the  R-105  is  adjustable  from  H* 
to  100  sq  ft  of  E.D.R.  On  hot  w’atcr  jobs,  flow  through 
the  valve,  at  any  jriven  pressure,  can  be  adju.sted  to 
a.s.sure  proper  flow  throujrh  the  heatin?  element. 

The  packless  valve  is  available  in  V2.  *4  and  1-inch 
size.s,  and  in  anple,  straight  or  corner  patterns.  It  can 
be  sealed  on  the  job  afrain.st  tampering. 

Mere  iriformation?  Circle  Item  96,  postcard,  last  page<  I 

Self-Contained  Radiator  Control  || 

Thermotrol,  a  comiwict.  .self-contained,  control  valve, 
is  available  from  Sterling,  Inc.,  Milwaukee,  Wis. 

As  easily  in.stalled  as  an  ordinary  radiator  valve, 
the  company  states,  unit  is  not  an  on-off  control,  but 
modulates  the  flow  of  .steam  or  water  to  the  radiator 
to  maintain  a  constant  temi)erature  within  de?  K. 


In  commercijil  installations,  as  ?araKes.  store.s,  serv¬ 
ice  station.s,  warehou.s(>s,  and  .small  manufacturin? 
facilities,  furnace  can  be  sus[K*nded  from  the  ceilin? 
in  any  convenient  spot  and  op«*rated  with  or  without 
ducts.  It  is  available  in  six  heatin?  capacities,  with 
an  output  ratin?  at  the  bonnet  of  from  84.000  to 
250.000  Btu  ix*r  hr. 

•Accordin?  to  the  manufacturer,  the  horizontal 
furn;ice  burns  cleaner  and  u.ses  materially  less  fuel 
than  other  models  l)ecau.se  of  the  exceedingly  intimate 
C  fusion  of  oil  and  air  achieved  by  the  in.stant  draft 
P  volumetric  combustion  .system.  Unhamp«.*red  by  er¬ 
ratic  conditions,  furnac»‘  dws  not  create  .soot  or  dirt. 

More  information?  Circle  Item  98,  postcard,  last  page. 


Gas  Leak  Detector  Liquid 

Extremely  small  leaks  of  any  compres.H«*d  jras  are 
said  to  ta*  easier  to  locate  with  ('al>ron  Kas  leak  detector, 
a  hiKh-velocity  liquid  which  forms  bubbles  when 
daulasi  on  pita*  joints  where  leakage  is  susi)ect<*<l. 

According  to  the  manufacturer,  ('al?on  Co.,  Pitts¬ 
burgh,  Pa.,  the  liquid  l•*aves  no  de|)osit,  is  harmless  to 
skin  and  non-staininjr,  can  be  u.sed  with  .safety  and 
without  danger  of  fire,  and  is  non-fr«*ezinK.  It  functions 
efliciently  with  any  compressed  ?as,  including  air,  car¬ 
bon  dioxide,  nitrogen,  natural  Kas,  and  all  refriK«*rant 


.SettiUK.s  may  be  adju.sted  by  turninK  the  Kraduatetl  dial 
to  any  f)oint  between  60  de?  and  80  de?.  I>ial  may  be 
locked  to  prevent  tampeririK. 

The  company  rwommends  its  valve  e.s|)ecially  for 


Packed  in  6-oz  unbreakable  pla.stic  bottles,  the  detec¬ 
tor  fluid  comes  with  a  .stainless  steel  daub«*r  rod. 

More  information?  Circle  Item  99,  postcard,  last  page. 
I  Continued  on  pope  t2fit 
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having  an  Adsco  time! 


coiiurifx  rACKKSS 


^■1 

. . .  real  peace  of  mind,  the  result  of  doing  business  with  completely  reliable 
Adsco.  For  more  than  80  years,  Adsco  has  carefully  handled  customers' 
expansion  problems  in  their  piping  systems,  from  engineering  through 
manufacture.  Consult  Adsco  for  your  peace  of  mind. 


Writ*  for  cemprahantiv*  tolologt 

CNOINEERCO 

PRODUCTS 

Sold,  Engineered  and  Manufactured  by 

YUBA  HEAT  TRANSFER  DIVISION 

NONBSOAI.B.  PA. 

World's  Oldest  and  Largest  Manufacturer 
of  Packed  and  Packless  Expansion  Joints 


YUIA  CONSOUDATED  INDUSTRIES.  INC. 


YUBA  —  A  growth 
corporation  serving 
growth  industries 
chemical 
petroleum 
steam— electric 
hydro  —  electric 
aeronautics 
construction 
heating 

air-conditioning 
consumer  durable 
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man  is 
balancing 
an  air  flow 


system  for 
the  first  and 
last  time 

No  COM  bcKk*  to  corroct 
hot  or  cold  spots  whon  tho 
systom  is  sot  up  right  tho  first  thno  with  on 

a^un-  VELOMETER* 

Instant  reading  of  air  flo,w,  in  feet  per  minute,  at  out¬ 
lets  and  draw  of  air  at  returns  gives  an  accurate  check 
on  engineered  systems. 

The  Velometer  will  also  give  direct  readings  of  static 
pressure  in  ducts,  plenum  chambers,  or  pipes.  Registers 
pressure  loss  across  heater  and  filters,  friction  loss  at 
ells  and  deflectors.  Many  government  and  municipal 
jobs  require  Velometer  checking  before  acceptance. 

The  Velometer,  set  No.  3G  recommended  for  com¬ 
mercial  heating  and  air  conditioning,  is  priced  at  only 
$194.00  including  a  sturdy  reinforced  carrying  case. 


lUINOIS  TESTINS  UlORAfORIIS,  IBC 
/  Imk.  S70  tao  N.  Lat«n«  St.,  10.  M. 


is  accurate 
and  positive 
with  an 


aemn.  PYROCOr 

If  the  steam  trap  is  clogged  or  blowing  steam  to  the  point 
where  the  hand  test  indicates  poor  functioning,  it  has  gone 
too  far.  But  the  Alnor  Pyrocon,  by  instantly  registering 
the  temperatures  on  each  side  of  the  trap,  will  spot 
trouble  right  at  the  start  before  failure  becomes  serious. 

The  Alnor  Pyrocon  saves  its  cost  many  limes  over  and 
over  again  in  time  saved  locating  a  poorly  operating 
steam  trap.  Price  for  the  model  4000  complete  is  only 
$135.00.  Bulletin  No.  42  57  gives  complete  Pyrocon 
information. 


Cl^run. 

\  IMBTaUMSMTS  > 


7  Pyromufurs-Vufomufun-OuurpoMurs 
^  lUmOIS  TESTING  UlORATORIES,  toe 

Mwn  170,  430  N.  lataMa  tt.,  CMcat*  10,  Mk 


((  oiitinufd  from  iMtyc  litii 

Four  Mako-Up  Air  Units 

A  rt’de.nigned  lint*  of  air  intake  unit.s  for 

supplying  make-up  air  to  replace  that  removed  by 
exhau.st  .systems  is  available  from  Hartzell  ProjHdler 
Fan  Co.,  Piqua,  Ohio. 


Four  basic  units  range  from  15.(MM)  to  90,000  cfm 
and  1,000,000  to  7,000,0o0  Htu  iM*r  hr.  Basic  unit  in¬ 
cludes  burner,  controls,  and  Indt-  or  direct -driven  fan 
in  a  single  housing.  It  is  ship|M>d  a.ssembled  to  meet  job 
requirements  with  optional  acces.sories  including  turn¬ 
ing  elbow,  shutters,  filter  hou.se,  and  outlet  diffu-sers. 
Control  .systems  can  be  supplied  to  meet  all  o|H‘rational. 
local  code  and  insurance  agency  approval  requirements, 
the  company  .states. 

More  information?  Circle  Item  100,  postcard,  last  page. 

Six  Refrigurant  Confainurs 

A  complete  line  of  new  refrigerant  containers  was 
announced  by  Freon  Product.s  Div.,  E.  I.  Du  Pont  de 
Nemours  &  Co.,  Wilmington,  Del.  According  to  the 
company,  the  line  was  develoi)ed  after  two  years 
of  research  and  a  million  dollars  in  new*  investment. 
Cylinders  hold  the  company’s  complete  line  of  Freon 


12  and  Freon  22  refrigerants.  Shown  left  to  right 
in  photo  are  the  new  Zephyr  25-  and  50-lb  containers, 
the  new  Spintop  25-lb  cylinder,  and  the  standard  10-, 
25-,  and  145-lb  cylinders.  Handwheel-operated  valves 
add  to  the  convenience  of  the  Zephyr  and  Spintop 
containers. 

More  information?  Circia  Item  iOl,  postcard,  last  page. 

(Continued  on  page  ISO} 
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WAGNER  Polyphase 
Resilient  Mounted  Motors 
in  ratings  through  10  horsepower 


Quiet,  vibration -free  performance  is  essential  when 
motors  are  installed  in  areas  where  noise  must  be  held 
to  a  minimum  ...  in  hospitals,  churches,  schools,  office 
buildings,  restaurants  and  similar  locations  where 
quiet  is  needed  or  wanted. 

Such  installations  have  created  a  need  for  larger  poly- 

Khase  motors  tliat  whisper  while  they  work.  Wagner 
as  met  this  need  by  expanding  its  line  of  polyphase 
resilient  mounted  motors  to  include  standard  ratings 
through  10  hp. 

You  certainly  have  applications  that  call  for  a  smooth 
running  motor,  cushioned  by  resilient  mountings. 
To  make  sure  they’re  cjuiet,  specify  Wagner  Poly¬ 


phase  Resilient  Mounted  Motors.  Only  Wagner  can 
provide  an  entire  range  of  ratings  through  10  hp. 

Constant  research  and  development  have  kept  Wagner 
up  front  in  electric  motor  design  for  more  than  65 
years . .  .  made  the  name  Wagner  one  you  can  de¬ 
pend  on  in  ch(X)sing  electric  motor  drives. 

Yoru’  nearby  Wagner  Sales  Engineer  can  help  you 
select  the  right  motor  to  meet  your  requirements. 
'There  are  Wagner  branch  offices  in  32  principal  cities. 


M.CCVC  0«  BALL  BCARINO 

TImm  moton  or*  furwiilnd  wilh  ^iat 
running  ttaai-bockad  bobbitt-linnd 
tlaava  baoringi  of  high  load  carrying 
cogociry.  taN  booring*  can  ba 


CUMIIONINO  RING 

Annular  mountingt,  o( 
I  oil-rotitlanl  ngogroni 

I  bonded  to  ilaal  rings, 

M  cushion  Iba  molar  in 

F  its  crodlo  boso  lo 
R  absorb  Mw  smod 

omounl  ol  vibration 
that  romoins  in  Ibo 
most  corofwMy 


r 

CCILING,  SIPCWALL  OR 
HORIZONTAL  MOUNTING 

Tow  con  moum  thoso  motors  on  wads  or 
coiiings  by  rotating  Iho  crodla  boso 
90”  or  ISO”.  Motor  stays  dripgroof. 
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(Continued  from  puae  12H> 

Air-Cool«d  Cond«ns«rs 

A  complete  ranjre  of  air  cooled  condetiHers,  from 
8  to  85  tons  in  a  sinKl<'  unit,  for  all  air  conditioning  and 
refrijreration  applications  is  available  from  McQuay. 
Inc.,  Minneaimlis,  Minn. 

Thirteen  sires  of  horizontal  and  vertical  air  flow 
•Zircons  for  all  enKineeririK  requirements  are  available 
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Flange  or  pedestal 
mount  optional 


A.  O.A.  Listod 


One  sinf'le  source  of  burners  for  most  every  applica¬ 
tion — that’s  what  Power  Flame  offers  you!  In  the 
fact-packed  Power  Flame  Cataloirue,  you’ll  discover 
a  complete  ranpre  of  models  and  sizes  in  atmospheric 
burners,  power  burners  and  combination  burners.  All 
desifpicd  for  lowest  installation  and  maintenance 
costs ...  all  “torture  tested”  for  hifrhest  efficiency 
and  dependability.  Hot  idea:  Next  time,  consult 
Power  Flame  first! 


p&mfFims 


GAS 

BURNERS 


ir€S«ri*s  —  Spread  typa  gas  burn 
are:  models  from  dSO.OOO  to  20,000.000 
BTU.  Ideal  for  heating,  power  or  proc- 

and  industrial  needs. 


and  specifications  on  POWER-FLAME  gas  burn¬ 
ers.  Also  get  all  the  facts  about  THORO-MIX  gas 
burners,  and  COMBI-MATIC  dual  fuel  burners. 

6666666666  1PTV¥  666666666 


Division,  Inc.lon\ 


ia03  MAIN  ST. 
ANDVIBW,  MO. 


motor  drives  both  fan  and  oil  pump.  Forced  draft 
eliminates  necessity  for  tall  stacks  or  other  auxiliary 
draft  eijuipment.  (’omplete  ojx'rating  and  flame  .safe¬ 
guard  controls  are  standard  in  enclosed  cabinet.  Low- 
flre  start  is  standard,  but  full  modulation  on  both  oil 
and  gas  is  available. 

More  information?  Circle  Item  103,  postcard,  last  page. 


with  unlimited  capacity  in  multiple  unit  in.Htallations. 

Rigid,  heavy-gage  continuous  galvanizfHl  .steel  con- 
.struction  makes  the.se  units  quiet  in  o|x*ration.  the 
company  .states.  The  com|*any’s  Season! rol.s,  automatic 
head  pressure  controls,  are  available  as  accessories, 
and  modulate  the  conden.ser  cajiacity  in  accordance 
with  weather  for  proper  op»‘ration  at  all  times.  C-om- 
plete  specification  information  is  offered. 

More  informetion?  Circle  Item  102,  postcard,  last  page. 


A  model  to  fit  every  residential,  commercial  and  indus¬ 
trial  application.  Completely  factory  wired  and  assem¬ 
bled,  with  modern  controls  and  safeguards. 


F€  Stries  —  Gun  type  gM  bumcre  in 
scries  to  deliver  85 .000 to  4 .000,000  BTU . 
Adapteblc  to  ell  types  of  heating  plants: 
ideal  for  homes,  schools,  churches 
and  commercial  buildmgs 


Automgtic  Packaged  Boilers 


Fully  automatic  Hu.sky  itackag'xl  Iwilers  arc  an¬ 
nounced  by  Western  Boiler  Co.,  San  P'rancisco,  Calif., 
in  sizes  from  10  to  125  boiler  hp,  for  light  oil,  luttural 
gas  or  combination  ga.s-light  oil  operation. 

Units  are  of  comjsact  thr»"e-i»a.ss  design.  A  single 
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mluce  j»o!i.sihlt*  l»*ak  |K>ints  and  pn*Vfnt  tht*  toariiijr  of 
r(K)fintr  materials. 

Fcuturintr  full  filn'r  kIhsh  insulation  ladwet^n  double 
shell  construction,  the  curb  has  a  wcxal  top  which  facili¬ 
tates  ventilator  mounting-  Ventilators,  ducts  and 
louvers  install  quickly  and  ejisily,  the  compjiny  rei)orts. 

The  curb  is  available  to  fit  roof  o{H‘nin)rs  from  10  by 
10  inches  to  .Ifi  by  .36  inches,  with  outside  top  curb 
dimensions  of  20  by  20  inches  to  .32  by  52  inches. 


WESTERN  A 

ENGINEERING  AND  MFG.GO.^ 


P.O  Box  66455 

Los  Angelos  66,  California 


Prtfabricot«d  Roof  Curb 


Time  and  cost  savintr  installation  of  roof  ventilators 
is  po.ssible  through  use  of  a  hitrh  quality,  prefabricated 
rcsof  curb  manufactunsl  by  Swartwout  Fabricators, 
Inc.,  Kokomo,  Ind.  Callerl  Insta-Curb,  these  units  are 
constructed  of  heavy  jraRe  {>.‘iinted  .steel.  All  joints  are 
welded ;  base  and  .sejsarate  corner  cants  are  .said  to 


Write  today  for  nearest  representative 


Adjustable  Industrial  Thermometers 

Adju.stable  an^le  industrial  thermometers,  intro¬ 

duced  by  Moeller  Instrument  Co.,  Richmond  Hill.  N.  Y., 
are  d€«iRnt*d  to  elim¬ 
inate  selection  prob- 
lems  for  varying 
pil>e  line  and  airduct  J 

requirements.  In-  .  sj  1 

struments  can  be  **  j 

anRie  •  adjusted  esl  1 

onthejobto 
meet  pipinR  layout  J  ' 

chanRes. 

Stem  tilts  or  ro-  •#  i 

tates  to  any  anRie 
for  easy  readinR 
without  itarallax  er- 
ror.  Positive  lock- 
iiiR,  brass  universal 
joint  with  stainless 
stetd  lock  screw  i>er- 
mits  adjustitiR  into 

desired  {tosition  Ijefore,  duriiiR,  or  after  in.stallation. 
Capillary  is  totally  enclo.sssl.  Numerous  other  niceties 
in  detail  are  featured. 

Thermometers  are  available  with  standard  .He|>arable 
.sockets  for  pijadines,  with  extension  neck  .sockets  for 
insulated  lines,  and  with  adjustable  stems  for  air  duct 
installations. 

Mor*  information?  Circia  Itam  104,  postcard,  last  page. 


Mora  information?  Circia  Itam  105,  postcard,  last  page.  |  Complete* Calalisg  in  ^ncrla.  Mcuilicr  Air  Msisini^  and  Conditioning  Aaaoc.,  Inc. 
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Ntw  Pr«ssur«  Indicator 

Wheelco  Instruments  Div.,  Barber-Colman  Co.,  Rock¬ 
ford.  111.,  announces  a  new  pressure  indicator.  Styled 
in  the  manner  of  the  comiwny’s  “400”  Series,  this 
instrument  incorporates  a  measuring  system  and  d-c 
IK)wer  supply  in  a  sinfrle  in¬ 
tegral  unit.  A  Zener  diode 
circuit  is  u.sed  to  regulate 
the  voltage.  The  zero  and 
span  adjustment  can  be 
conveniently  adju.sted  from 
the  power  chassis  of  the 
instrument. 

The  plug-in  type  measur¬ 
ing  system  of  the  instru¬ 
ment  is  essentially  a  d’Ar- 
.sonval  movement  comi)en- 
.sated  for  ambient  temi)era- 
ture  conditions.  A  linear  scale  is  u.sed.  The  full  .scale 
s(ian  in  millivolts  is  l>etween  4.9  and  5.5. 

Plug-in  tyj)e  control  chassis  may  Ik*  u.stnl  as  part 
of  this  prwluct  where  pressure  control  is  required,  thus 
making  it  an  indicating  pressure  controller. 

More  information?  Circle  Item  106,  postcard,  last  page. 


Unit  Combinns  Stnam  Trap.  Vaivts 


Make  ike,  Job 

muMsf 

CUT  COST 

SAVE  TIME,  MATEEIAL 

On  horizontal  battery  runs,  the 
new  Jay  R.  Smith  Caulked  Long 
Barrel  Fitting,  make  Wall-Hung 
Fixture  in.tallation.  “PLUMB- 


According  to  Velan  Steam  Specialties,  Inc.,  Platts¬ 
burgh.  N,  Y.,  every  steam  trap  installation  requires 
two  or  more  shut-off  valves  to  isolate  the  trap  for  re- 
I»air  or  inspection.  The  installation  co.st  is  high  due 
to  the  number  of  connections  nee<Jed.  and  labor  far 
exceeds  material  cost.  The  comimny  reports  that  great 
.savings  can  be  effected  by  u.se  of  its  newly-develojied 
Type  TSV^  Piping  King. 


EASY.” 

Providing  an  extra  long  apigot. 
Long  Barrel  Fitting,  permit 
caulked  carrier  fitting,  to  be  in. 
.tailed  on  36’  (or  le..)  center, 
without  requiring  additional  pip¬ 
ing.  and  eliminating  the  caulk- 
ing  of  extra  joint.. 

Saving  time  and  material.  Smith 
Long  Barrel  Fitting,  cut  co.t 
and  make  a  atronger,  neater 
in.tallation. 

Long  Barrel  Fitting,  are  fur- 
ni.hed  with  cut-off  ring,  to  per. 
mit  aetting  on  center,  from  30~ 
to  36". 

Caulking  into  each  other.  Long 
Barrel  Fitting,  form  a  continu- 
oua  horizontal  drainage  line. 


This  combination  unit  consists  of  a  forged  steel 
Type  TS  steam  trap  with  integral  strainer,  check  valve 
and  air  vent,  welded  to  either  one  or  two  forged  .steel 
gate  valves.  Both  trap  and  valves  are  completely 
.serviceable  in  the  line  in  less  time  than  it  would  tjike 
to  remove  a  standard  trap  or  valve, 

Tyjie  TSV  is  produced  in  %  through  1-inch  con¬ 
nection  sizes  for  pressures  up  to  250  psi.  Other  models 
are  available  to  2000  i>si  and  1050  deg  F. 

Mor«  information?  Circle  Item  107,  postcard,  last  page. 
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MHlti-Purpos«  Furnace 


Series  OG4  dual-fue]  heating  units,  announced  by 
l/ennox  Industries,  Inc.,  Marshalltown,  Iowa,  are  de- 
siKned  to  be  used  as  central  furnaces,  as  unit  heaters 
with  directional  discharKe  nozzles,  or  as  duct  furnaces 
with  the  ability  to  be  u.sed  with  future  industrial  air 


Mora  information?  Circia  Itam  108,  postcard,  last  paga. 
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conditioninK.  They  can  be  installed  for  up-flow,  down¬ 
flow,  or  horizontal  delivery,  and  are  UL  listed. 

Kither  No.  2  fuel  oil  or  xas  are  burned  in  sinRle 
burner  a.s.Hembly  with  fuel  selection  by  manual  switch. 
Output  capacities,  for  either  fuel,  are  750,000  or 
1,000,000  Btu  per  hr. 

Kach  unit  comes  factory  wired  and  includes  a  main 
line  switch,  blower  starter,  summer-off-winter  .switch, 
limit  control,  fan  control,  and  terminal  strip. 


Auxiliary  Woll  Fountain 


.>rrnTtT. 

Schools.  Olficot 
ood  Aportsnooti 


ACCURATE.  INDIVIDUAL 
ROOM  TEMPERATURE 
CONTROL  .  .  .  FOR  STEAM 
OR  HOT  WATER  SYSTEMS 

CVIN  HEAT 

Ceniroli  each  unit  of  radiation  independently . . , 
provide*  heal  only  when  temperature  in  room  or 
small  area  falls  below  Thermotrol  setting.  Elimi¬ 
nates  thermostats  and  zone  valves. 

SAVES  FUEL 

Thermotrol  inslollolions  often  pay  for  themselves 
in  fuel  savings.  Prevents  overheating  and  waste 
of  fuel.  Excellent  for  correcting  unbolonced  sys¬ 
tems.  Heal  used  only  when  and  where  it  is  needed. 


Inttitwfions, 
HetpDolt  and 
Public  tvildines 

'v 

loodar,  in  ''>■ 

ta«<parotvre 

conlrel,  X 

since 

I»l* 


EASILY  INSTAUED 

Completely  self-contained  . . .  requires  no  connec¬ 
tion  to  power  supply,  or  external  control  device. 

As  easy  to  install  as  ordinary  radiator  volves. 

Sterling  inc. 

S20a  Cliatan  Ava..  MIlwcNikaa  23,  WlKaaaln 


be  mountefl  on  a  wall  oppo-nite  the  .self-contained  cooler, 
in  an  adjoininK  room. 

Ea.sily  mounted  at  any  desirtnl  lower  height,  it  is 
ideally  suited  as  a  comitanion  fountain  for  children. 

More  information?  Circia  Itam  109,  postcard,  last  paga. 


An  auxiliary  wall  fountain,  to  match  the  basic  de¬ 
sign  and  color  of  its  line  of  .self-contained  drinkin^r 
water  coolers,  is  offered  by  Temprite  Products  Corp., 
RirminKham,  Mich.  Model  No.  \VF-4000  will  8er\e  as 
an  extra  cool  water  outlet  for  busy  locations;  or  it  may 
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THE  g 

neat 

ANSWER 

to  air  Intaka  and  axhaust 

for  unit  air  conditionere  and  other 
ventilation  requiremente 


Vs  CAST  ALUMINUM  j 

^  brick  size  vents  and  blocks 


uutumaticully  collect  air  sample.^  for  nub.requent  analy¬ 
sis  of  contamination.  It  can  lx*  u.s'hI  for  either  Kas 
determination  or  dust  cnuntiiiK,  or  Imth  tojreiher. 

In  studies  of  air  (tollution  or  dust  contamination,  it 
is  often  e.ssential  to  have  a  record  of  contamination 
over  a  i)ericKl  of  time,  the  manufacturer  explain.^,  hut 
it  is  not  practical  to  have  |»«*rsonn**l  take  samples 
around  the  clock.  Automatic  **<juipmcnt  is  "xis'iisive. 

The  sampler  consists  of  a  vacuum  pump  connected 
to  a  12-position  valve,  which  is  in  turn  conn«*cted  to 
12  jras  collectors  or  filter  holders.  The  valve  is  auto¬ 
matically  .switched  fmm  one  i)osition  to  the  next,  so 
that  12  sampU*s  of  air  are  collectwl  in  sequence.  At  the 
end  of  12  .samples,  the  sampler  shuts  it.self  off. 

More  information?  Circle  item  110,  postcard,  last  page. 

Automatic  Dompor  on  Exhauster 

Model  PRE  j)ower  r(M>f  exhauster,  announced  by 
Genie-.Air,  Inc.,  Ix>s  AnKeles,  f'alif.,  features  a  di- 
verter-dam|x*r.  ('ompletely  automatic  in  oi)eration,  the 
spun-aluminum  cone  shajs'd  dam|*er  is  lifted  by  the 


column  of  discharge  air  and  .seated  atrainst  the  unit’s 
cover,  which  divert.s  the  flow  of  air  radially.  When 
the  fan  is  turned  off,  damjK'r  .settles  back  and  clo.ses 
the  exhaust  ofxminjr,  providing  a  weather-tijrht  seal. 
Support  and  dam[M*r  jruide  rods  are  neoprene  coated 
for  smooth  operation. 

More  information?  Circle  Item  III,  postcard,  last  page. 


Sequential  Air  Sampler 


A  sequential  sampler  for  air  analysis,  offered  by 
Gelman  Instrument  Co.,  Chel.sea,  Mich.,  is  raid  to  fill 
the  ne(*d  for  a  snuill,  i>ortable  instrument  which  will 


clean-cut  in  appearance 
rugged  in  construction 
high  free  area 
economically  Installed 

16  ONXlular  bricks  and  blocks 
—fit  in  neatly  as  the  wall  goes  up. 

Sizes  for  standard  and  jumbo  brick,  and 
cinder  or  concrete  block  construction. 

A  wide  variety  of  finishes,  protective  lacquers, 
and  color  coatings  for  every  job  requirement . 
A  complete  line  of  accessories . 

C/S  Brick  Size  Vents  and  Blocks 
are  approved  by  leading  air  conditioning 
manufacturers!  they  are  certified 
tested  and  comply  with  F.H.A  regulations. 
Th^  have  been  proved  in  thousands 
of  installations! 

a»pr»>»w»o>l¥»«  in  all  ciMot — lown  4mf  tklpmtiH. 


Writ*  Dtpuflwnal  S  for  cofolos  fa»f  Safo, 
priem  mm4  (^ocMcoflM  Sofoilt. 

CONSTRUCTION  SPECULTIES,  INC. 

55  Wliunt  Am.,  Cranford,  N.  J.  •  P.  0.  Sox  457,  EKondido,  Calif. 


AUGUST,  1?60,  AIR  CONDITIONING,  HiATING  AND  VENTILATING 


N*ws  of  Equipmonf  and  Mafarials 


Thermoplastic  Ball  Valves 


Development  of  a  line  of  top-entry,  to|>-adjuittinK 
thermopla.stic  ball  valvea  ia  announced  by  Tube  Tuma 
Plaatica,  Inc.,  lx>uiaville,  Ky. 

The  valvea,  formed  by  company’a  excluaive  proce.sa 
of  injection  molding,  are  nuide  of  unpla.sticized  poly¬ 
vinyl  chloride  for  operating  temi)eraturea  to  150  dejf  F, 
and  of  Penton  (new  chlorinated  jwlyether)  for  hot 


corroaive  .aervice  to  250  dejr  and  higher.  They  come 
in  ^  i  through  3-inch  nominal  pii)e  aizea,  threaded  or 
socket  tyjH*. 

To|>-entry  feature  of  the  ball  valve  makes  it  iK)s.sibie 
to  perform  on-the-line  maintenance  almost  in.stantane- 
ously.  Quick,  ea.sy  access  to  working  imrts  without 
disconnectitiK  any  piping  i«  achieved  by  simply  un- 
.Hcrewing  the  valve  bonnet  and  lifting  out  the  molded, 
one  piece  ball-and-atem  and  aelf-lubricating  Teflon  .seat¬ 
ing  in.serta. 

More  information?  Circle  Item  112,  postcard,  last  page. 


For  Stoam-Tracod  Piping 

A  line  of  cast  aluminum  fittings  for  the  installation 
of  extruded  aluminum  integral  steam-traced  piping  is 


announc«*d  by  Alca.st  Fittings,  ('laymont,  Del. 

Tracoline  fittings  in  seven  nominal  sizes.  1.  P/s.  2. 
3,  4.  6,  and  8  inches,  are  a\ailable  in  90®  to  45®  short 
radius  b<*nds,  tees,  cros.se.s,  45°  lateral.s,  and  eccentric 
reducers. 

More  information?  Circle  Item  113,  postcard,  last  page. 


Antve  DUOTAPB 

Quickest  and  Surei^  Way  to 

Use  a  handy  roll  of  Amo  Due- 

tape.  It  sticks  instantly  and  vvwl  UllvXS 

permanently  to  any  surface.  For 

irregular  or  difhcult-to-reach  2infl 

joints  tear  the  tajje  off  in  strips  llllU 

for  easy  application.  Where  ex-  .  IX* 

tra  safety  against  fire  hazard  is 

needed  use  Arno  F-R  (Flame- 

Resistant)  Ductape. 

Amo  Ductape  comes  in  60- 
yaurd  rolls  1,  IH  and  2  inches 
wide  (or  wider  if  needed).  Colors 
are  black,  tan,  olive  drab  and 
aluminum  gray.  It’s  specially 
made  for  duct  sealing  and  other  \\ 

heavy  duty  jobs.  jsV 

If  you  haven’t  yet  tried  Amo 
Ductape  ask  your  jobber  or 
write  for  a  sample  roll.  You’ll 
like  it  and  the  time  it  saves. 

Anno  ADHESIVE  TAPES,  IMC. 

Wmnhtmtet  al  Sew  Yerk,  Detreil,  AllmuUi,  MimmtapeJis,  Ft  Werth 
anJ  Las  Angeles.  Sates  ej/ues  tm  atber  prsudpal  dties. 


ARNO  ADNItIVI  TAPIS,  INC. 

Or.  Schoitt  Adhasiea  Tapai  Division 
4104  Ohio  Michigan  City,  Indiana 

Please  send  me  a  free  D-ft.  sample.  □  name-resisuni,  □  Non  flame- 
resistant.  1  am  a  □  Jobber.  □  Contractor. 


MANUfACrUKiKS  AGSNTS  WANTCO  fOK  SfllCTfO  AAiAS 
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QvUkdratt 

POWER’DRAFT  UNITS 
DESIGNED  FOR  RESIDENTIAL, 
COMMERCIAL  AND  INDUSTRIAL 
APPLICATIONS 

'A'  No  motors,  fans  or  bearings  in  exhaust  line 
‘A’  Needs  no  stacks  ir  Acid-resisting  vitreous 
enamel  finishes  ir  Extremely  high  static  pres¬ 
sures  now  available 

FOR  HEATING  PLANTS  AND  INCINERA¬ 
TORS  .  .  .  QuickdraJt  provides  constant  draft 
for  efficient  and  economical  combustion.  It  elim¬ 
inates  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Costly,  tall,  unsightly  stacks  are 
unnecessary. 

FOR  INDUSTRY  .  .  .  Quickdrait  now  offers 
extremely  high  static  pressures  for  EXHAUST¬ 
ING  corrosive  gases,  abrasives  and  paint  sprays 
. .  .  for  CONVEYING  all  types  of  bulk  materials 
or  wastes  that  can  be  moved  by  air. 

FOR  MOVING  AIR  in  or  out  of  buildings 
through  ducts  .  .  .  Quickdrait  is  outstanding  in 
perfornunce  and  efficiency. 


IMPORTANT  NOTICE 

To  withstand  corrosive  gases,  oil  Ouiekdraft  units  ore  avail¬ 
able  in  stondord  acid-resisting  vitreous  enamel.  No.  316 
Stainless  Steel,  rigid  plastics  (P.  V.  C.)  and  with  plastic  and 
Fiberglass  coatings. 


Write  today  for  Quickdraft  Engineering  Data. 

Quickdraft 

CORPORATION 


F.  O.  lOX  r-O  •  CANTON  I,  OHIO 


Exponds  Unit  Hnoter  Line 

Peerle.ss  Mfir.  I)iv„  Dover  Corp.,  l/oui-sville,  Ky., 
announce.^  a  line  of  .su.nitended  jra.^-fired  unit  heaters 
rantrinir  in  .size  from  175,000  to  300,000  Btu  per  hr. 

This  line  implement.s  its  pre.sent  line,  making  it  com¬ 
plete  in  both  proiteller  fan  and  blower  models  from 
25,000  throuKh  300,000  Htu  jter  hr.  All  heaters  are 
available  in  either  aluminized  steel  or  stainless  steel 
heat  exchangers.  Projteller  fan  models  are  sjtid  to  Ik* 
extremely  quiet  because  of  their  very  riirid  combina¬ 
tion  fan  and  motor  supjxtrt  coupled  with  careful  motor 
suspension. 

Line  is  fully  A(LA  approved  for  u.se  with  natural, 
LI’,  mixed  and  manufactured  jra-ses. 

More  information?  Circle  Item  1 14,  postcard,  last  paqe. 


Sediment  Separator 

.A  centrifugal  sediment  .separator,  Mmlel  F  1050,  is 
introduced  by  ILiin  Jet  Corp.,  Kurbank,  Calif.  It  re¬ 
moves  .sand,  jrrit,  p«*bbles,  or  any  .sediment  from  water 
flowinjr  under  i)re.ssure  (but  net  leaves,  moss,  altrae, 
chemicals,  or  bujrs,  the  company  warns). 

The  two-stajre  device,  when  placed  in  the  suction 


line,  protects  a  pump  from  .siind  and  jrrit.  It  is  .siiid 
to  be  particularly  valuable  on  iH*rmanent  underirround 
or  jKirtable  sprinkler  irriKation  .sy.stems  for  protect- 
injc  sprinkler  heads.  Unit  has  .several  industrial  uses, 
too. 

Separator  is  self-cleaniiiK,  non-cloKirinK,  di.scharirinir 
.sediment  into  a  trap.  It  has  a  transparent  di.schartre 
lejr  for  ob.ser\'ation.  DesiKned  for  u.se  on  ^4,  I  and  1*  *- 
inch  line.s,  unit's  capacity  ranjres  from  7  to  40  jrpni. 
It  is  made  of  ca.st  iron.  An  00-mesh  bra.s.s  .scre<Ti  is 
provided  as  a  .secondary  precaution,  not  as  a  basic 
factor  in  oiK*ration.  Weight  is  22  Ib. 

More  information?  Circle  Item  1 1 5,  postcard,  last  page. 


Correction 

In  the  May  issue,  paire  120,  there  is  a  de.scription  of 
a  water  tre.'itment  fe<-der  made  by  Heller  1-iboratories, 
Inc.,  I>eonia,  N.  J.  An  error  w’as  made  in  statinjr  that 
this  company  is  an  affiliate  of  Carrier  Corp. 
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Right,  PPG  insulation  is  easily  cut  to  size  on  the  job. 
Left,  Foreman  Charles  W.  Booth,  of  Acheson  Sheet  Metal 
Company,  supervises  installation  of  ductwork.  PPG 
Neoprene  coated  Duct  Liner  meets  all  requirements  of 
NBFU  Bulletins  No.  90  A  and  90  B  for  ducts,  and  bears 


the  label  of  Underwriters’  Laboratories,  Inc. 


The  inside  story 
on  a  hush-up  job 
in  Tampa 


(with  PPG  Fiber  Glass  Insulation,  of  course!) 


It  will  1)C  quiet,  as  well  as  coinfurtablc  around  the  now 
State  .Xqency  Building  at  Tampa,  Florida,  lx*cause  PPG 
Fil>rr  Glass  1  insulation  has  lieen  installed  in  the  ductwork 
of  the  heating  and  air  conditioning  sy’stem. 

Job  foreman  Gharles  W.  Booth  of  .Acheson  Sheet  Metal 
Oimpany,  Jacksonville,  installers  of  the  ductwork,  re- 
j>orLs  that  the  long  life -expectancy  of  PPG  Neoprene- 
coated  Filjer  Glass  is  of  great  importance  in  the  choice 
of  this  insulation,  Ix'causc  of  the  difiiculty  of  replacement 
in  a  duct  system. 

H's  what's  inside  that  counts! 

Mr.  Booth  says  that  PPG  Insulation  has  extraordinary 


sound-deadening  qualities  which  eliminate  fan  noise,  has 
excellent  thermal-barrier  characteristics,  and  low  resist¬ 
ance  to  air  flow.  In  addition  to  ease  of  handling  and  in¬ 
stallation,  it  will  not  be  affected  by  humidity,  won’t 
swell,  rot  or  decay  .  .  .  very  important  in  Tampa-types 
of  climates! 

Get  best  results  with  PPG 

Available  in  a  range  of  sizes,  densities,  and  facings  to 
meet  any  insulation  specification.  For  more  information, 
contact  your  nearest  Fiber  Glass  Sales  Office,  or  write 
Pittsburgh  Plate  Glass  Company,  Fiber  Glass  Division,  One 
Gateway  Center,  Pittsburgh  22,  Penna. 


Salat  Officaa:  Atlanta.  Boston.  Buffalo.  Charlotta.  Chicago.  Cincinnati.  Cleveland.  Dallas.  Denver, 
Detroit.  Fort  Wayne.  Houston.  Jacksonville.  Kansas  City,  Los  Angeles.  Louisville,  Milwaukee.  Minneapol  s. 
New  Orleans.  New  York.  Philadalphia.  Pittsburgh.  San  Francisco.  St.  Louis.  Seattle  and  Washington. 


PITTSBURGH 


SS  COMPANY 


MOmil  PEERLESS  ELECTRIC  VECIU.  BLOWER  imiMTION 


News  of  fhe  Month 


United  Air  Lines  Terminal  Buildinf .  Idlewild  Airport.  Architerta:  Skidnnx*.  Owince  A  Merrill.  Conault- 
inn  Enfinem;  Synka  A  Hennemy,  Inc.  Cameral  c3oatracton:  Humphreya  A  Hardinit.  Machaniral  Con- 
tracton:  A.  D.  Walker  A  Co.,  Inc. 


Four  of  the  52  Peerieea  Elactric  Blortera.  Shown  arc  Philip  M.  Larkin  ilaft),  Senair  I'roject  Enfii 
and  Warren  Domnan  (right),  Proiact  Supt.  of  A.  D.  Walker  A  Co.,  Inc. 


**COMPLEX  AIR  HANDLING  PROBLEMS 
MET  BY  PEERLESS  ELECTRIC  BLOWERS" 

—  Philip  M.  lAirkin,  Senior  Project  Engineer 


Excessive  heat  transmusion  from  an 
800'  long,  20'  high  glass  front  makes 
difficult  the  design  target  of  78°  F 
maximum  summer  temperature 
with  50%  relative  humidity.  In 
winter  the  need  is  for  65-70°  F  with 
humidity  low  enough  to  avoid  con¬ 
densation.  Variations  cannot  exceed 
a  minus  2%  in  temperature  or  plus 
5%  humidity.  And  the  complete  sys¬ 
tem  must  serve  45  different  areas  of 
the  building,  including  the  kitchen. 

Tight  space  conditions  and  air¬ 


craft  fumes  added  to  the  installa¬ 
tion  problem.  The  solution;  52 
Peerless  Electric  Fans  to  supply  and 
exhaust  the  175,000  square  foot 
building  area.  Peerless  Engineers 
worked  closely  to  make  possible  the 
necessarily  delicate  air  balance. 

No  matter  how  complex  your  next 
job,  let  Peerless  Electric  engineer 
your  air  moving  needs.  Write:  Peer¬ 
less  Electric  Division,  H.  K.  Porter 
Company,  Inc.,  W.  Market  Street, 
Warren,  Ohio. 


UniTY  PROMOTION  PAYS  OFF 

(Continued  from  poge  6t 

.Hhipments.  Although  the  principal 
market  for  electric  heat  is  in  new- 
home  construction,  and  rehabilita¬ 
tion  of  existing  dwellings,  it  is  also 
adaptable  for  use  in  commercial 
.structures.  Unit  heaters  are  used 
mainly  in  commercial  and  indus¬ 
trial  installation.H.  Unit  ventilators 
are  primarily  used  in  commercial 
and  school  construction. 

In  1959,  more  than  21%  of  re- 
fiorted  shipments  of  electric  heating 
equipment  were  to  the  Pacific  re¬ 
gion  of  the  United  States — Cali¬ 
fornia,  Oregon,  and  Washington. 
The  East  North  Central  region  re¬ 
ceived  .slightly  more  than  15%  of 
shipments.  Regional  destination  of 
.shipments  is  as  follows: 


Region 

Percent 

New  England 

4. .3 

Middle  Atlantic 

9.3 

Ea.st  North  Central 

15.1 

We.st  North  Central 

8.5 

South  Atlantic 

10.4 

Ea.st  South  Central 

13.3 

West  South  Central 

5.0 

Mountain 

3.3 

Pacific 

21.4 

Exports 

03 

De.stination  not  available 

9.1 

Total 

100.0 

According  to  BDSA,  it  appears 
that  more  electric  heating  equip¬ 
ment  should  be  sold  in  1%0  than  in 
1959.  It  would  also  appear,  with 
lower  eh*ctric  rates  for  heating, 
that  elwtric  heating  «*quipment  will 
become  increa.singly  competitive 
with  other  types  of  heating  equip¬ 
ment  in  theen.suing  years. 


ROUNOQI  PROGRAM  PROVDED 
AT  ASNRAE  ANNUAL  MEETING 

A  total  of  575  members  and 
guests  regi.stered  at  the  sixty- 
seventh  annual  meeting  of  the 
American  Society  of  Heating,  Re¬ 
frigerating  and  Air  Conditioning 
Engineers  held  at  V'ancouver,  B.  C., 
June  13  to  15.  This  marks  the  first 
time  that  the  .society  held  a  con¬ 
vention  in  Vancouver,  and  a  well 
rounded  program  was  provided. 

Four  technical  se.ssions  were  pro¬ 
vided,  including  symposiums  on  the 


PKBmttss  tLMcrmtc  oivimiom 


H.  K.  pomrgm  compamy,  me. 


eORTBI  SOIVtS  MOUSTIY  witti  >lMl,  rubkw  *nd  frktioii  pfoducts,  MbMtot  high  voltoi*  tlaclriul  tquipmtnt 

•tactrical  vwe  ind  ctM*.  wiring  lytlwnt.  molart.  fpnt.  Mowwt.  tpncialty  alloys,  pamts.  rafiactorits.  loolt.  lorgingt  and 
pipo  fittings  roll  formings  and  stampings,  wira  ropo  and  strand. 
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Newj  of  th*  Month 


DomeMtic  RefriRerator,  Human  En- 


...the  NEW 


RinwrinR  and  its  Demand.n  on  Re- 
friRerator  DesiRn,  and  Commercial 
RefriReration.  One  afternoon  waa 
devoted  to  a  numl)er  of  forum.s  on 
the  followitiR  subject.s: 

Corro-.ion  with  window  units, 
(’ryoRenica, 

Practical  application.s  of  foam 
insulation. 

Kconomic.s  of  electric  heatinR  vs. 
fo.Hsil  fuels  for  .school  buildinR.s, 
Aluminum  tula*  refriReration 
coils. 


better  than  ever 
FLUSH  KLEBN® 
dog-proof 
sewage  pumping 


NOW  ovoilabl*  wHh  . . . 

New  SIALTRODE* 

Sealed  Electrode  Float¬ 
less  Pump  Controller  . . . 
the  only  pump  controller 
completely  free  of  be¬ 
coming  insulated  or 
coated  with  grease  or 
corrosive  elements  found 
in  sewage  and  drainage 
water. 

U.S.  PATENT  NO.  2.797.702 


ll 

CHICAGO  I 
'punur::::; 

COfMPANV 
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Cleaver-Brooks  Progress  boilers 
pay  off  in  time  and  labor  savings 


PROORBSS  ROILBR  RROVBS  good 
things  come  in  a  complete  package 
—  especially  when  it  comes  to  boilers. 
No  need  for  you  to  do  the  manufac¬ 
turer’s  work.  No  costly  time-waste, 
boiler-building  on  the  job! 

Because  Progress  is  a  completely 
pre-engirteered,  factory-tested  pack¬ 
age  —  ready  for  hook-up  to  service 
lines  —  you  save  up  to  two  days  on 
installation  alone. 

PROFITS  PROVB  THB  PACKAOB 

And  when  it  comes  to  worry-free  in¬ 
stallation,  Cleaver-Brooks  leaves  noth¬ 
ing  undorw.  Field  starting  service  is 
just  one  example.  A  Cleaver-Brooks 
technician  starts  the  boiler,  trains  the 
boiler  attendant  at  ik>  extra  cost. 

And  Progress  is  easy  to  sell  with 
quiet,  low-cost  operation.  Four-pass, 
forced  draft  design  means  guaranteed 
efficiency;  electronic  controls,  soft 
flame  start. 

Cleaier^Brooks* 

TO  MAKE  rtOGtESS  SEll  PtOGtEtS 


The  Progress  boiler  is  built  to  the 
standards  of  indu-<trial  boilers.  Avail¬ 
able  in  7  sizes  to  2,010,000  Btu — oil. 
gasor  combination  oil/gas  fired  models. 

You’ll  profit  as  a  Progress  contrac¬ 
tor.  For  your  Progress  Cooperative 
Wholesaler  contact  your  local  Cleaver- 
Brooks  sales  representative  listed  in 
the  yellow  pages,  or  write  Cleaver- 
Brooks  Company,  Dept.  J.  315  E. 
Keefe  Ave,  Milwaukee  12,  Wisconsin. 


CI«ov*r-Brookt  boilsri  or*  ovoilobl*  in  19 
iiz*«,  130  modal*.  13  to  600  hp.  —  ttsom 
or  hot  wolar,  got,  oil  or  combinotion  oil/goi 
firad.  Illustration  shows  AAodal  Cl  boilar  os 
instollad  at  Whirlpool  Corp.,  St.  Josaph, 
Michigan. 


Dr.  H.  K.  Stimson,  a  senior 
physicist  in  the  Temperature  Phys¬ 
ics  Section  of  the  Heat  Division, 
retired  on  April  30  after  more  than 
42  years  with  the  National  Bureau 
of  Standards.  Dr.  Stim.son  has  pio¬ 
neered  many  scientific  advances  in 
the  field  of  heat  mea.surement  and 
is  recognized  as  one  of  the  foremost 
authorities  in  the  world  on  the  In¬ 
ternational  Temperature  Scale.  His 
activities  have  included  imfiortant 
research  on  the  accurate  determina¬ 
tion  of  the  thermal  properties  of 
water  and  steam,  as  part  of  an  in¬ 
ternational  program  for  the  pro¬ 
duction  of  steam  tables  to  be  u.sed 
as  a  ba.sis  for  engineering  and 
power  plant  design.  He  played  a 
major  role  in  drafting  the  Inter¬ 
national  Temperature  Scale  of 
1948. 


WITH  THE  ENGINEERS 

Apimintment  of  William  Waeld- 
ner  as  Director  of  Re.search  is  an¬ 
nounced  by  Ankmostat  (’orpora- 
T10N  OF  Amkrica,  New  York  City. 
Mr.  Waeldner  joined  the  company 
in  January  1946  as  a  re.search 
engineer.  .  . 

Edward  J.  Wolff,  Edward  J. 
Wolff  and  A.H.sociates,  Consulting 
Engint'ers,  Chicago,  HI.,  has  been 
named  to  the  executive  committee 
of  the  F'ederation  Internationale 
des  Ingenieur.H-Conseils.  He  was 
elected  by  the  International  Fed¬ 
eration  at  the  organization’s  annual 
meeting,  held  June  1-4  in  Stock¬ 
holm,  Sweden.  Mr.  Wolff,  along 
with  W’illiam  W.  Moore,  Dames  and 
Moore,  Consulting  Engineers.  San 
Francisco,  represented  the  CON¬ 
SULTING  Engineers  Council  of  the 
United  States  at  the  Stockholm 
Meeting. . . 

A.  E.  LeVan  has  been  elected 
vice-president  in  charge  of  re¬ 
search  and  development  of  Ameri¬ 
can  Machine  and  Metals,  Inc. 
Following  his  return  from  a  cur¬ 
rent  business  trip  to  Europe,  Mr. 
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Briafly  Stated 


LeVan  will  make  hia  headquartera 
at  the  comiNiny’a  office  in  New 
York.  Previoualy  he  had  been  in 
charRe  of  reaearch  and  development 
at  the  company’a  U.  S.  GauRe  Divi- 
aion  in  Selleraville,  Pa. . . 

Apftointment  of  W.  R.  McMahon 
to  the  newly  created  iwat  of  direc¬ 
tor  of  enRineerinR  and  reaearch  for 
Modinr  Maniifa(TI’RING  Co.,  Ra¬ 
cine,  Wia.,  has  l)e<*n  announced.  A 
meml)er  of  ASHRAK  and  the  fan 
coil  coordinatinR  committee  of 
A  MCA,  IBR  and  ARI,  Mr.  Mc¬ 
Mahon  haa  .aerved  aa  vice-president 
of  A  MCA  and  GAMA  and  as  com- 
mittet*  man  for  Il’HA  and  CMA... 

At  their  r»*cent  annual  me«*tinR  in 
the  Reces.s  ('lub,  the  stockholders 
of  ALKtsiT  Kahn  A«s<hiath)  Ar- 
riUTtt'Ts  ANp  Knoineers,  Inc., 
Detroit,  Mich.,  re-elect4*d  its  .sex’en- 
man  Hoard  of  Directors  for  the  en- 
suiiiR  year.  The  Board  memliers 
include:  Geo.  H.  Miehia,  Sol  KinR, 
Sheldon  Marston,  G.  K.  Scr>m- 
Reour,  R.  K.  Linton,  G,  S.  Whitta¬ 
ker,  and  V.  C.  WaRner.  Executive 
«»fficers  re-elected  by  the  Directors 
are:  Geo.  H.  Miehl.s,  chairman  and 
treasurer:  Sol  KinR,  president; 
Sheldon  Marston,  exwutive  vice- 
president;  G.  K.  ScrymReour,  vice- 
president  and  .secretary;  R.  E. 
Linton,  G.  S.  Whittaker,  V.  C. 
WaRner,  and  Saul  Saul.son,  vice- 
presidents.  .  . 

UP  ON  TOP 

.Mar\'in  H.  Grove  has  l>een  named 
chairman  of  the  executive  com¬ 
mittee,  and  also  has  been  api)oint«*d 
chief  executive  officer  of  WaI.worth 
Company,  New  York,  N.  Y.  Mr. 
(irm-e  is  al.so  pn*sident  of  Wal¬ 
worth’s  wholly  owned  subsidiary. 
Grove  Valve  and  ReRulator  Com- 
l»any.  .  . 

The  el«*ction  of  Matth«*w  M. 
GouRer  as  executive  vice  president 
and  member  of  the  board  of  direc¬ 
tors  of  Frick  Company,  Waynea- 
l)oro.  Pa.,  has  b«H*n  announced.  Mr. 
GouRer,  a  vice  president  of  General 
Aniline  and  Film  Corp.,  New  York 
City,  was  formerly  president  of 
DataGraphic  Sy. stems  Inc.,  Santa 
Monica.  Calif.  A  vice  president  and 


Now,  with  the  Reznor  Venter,  you  can  in-stall  direct-fired 
Re/.nor  heaUTS  where  you  tx)uldn’t  before- in  multi-story 
buildinRS  or  structures  with  hard-to-get-at  chimneys!  You’ll 
save  money  for  your  “tough  clients.” 

The  Venter,  available  exclusively  with  Reznor  Heaters,  is 
a  motorized  automatic  vent  exhauster  that  mounts  directly 
on  the  heater.  A  4-inch  diameter  vent  pipe  is  all  that  is 
ntH>ded  to  carry  bumtHl  gases  to  a  sidewall— or  down  through 
the  floor  and  out,  if  you  choose.  No  more  costly  roof  venting 
or  big.  expensive  flues.  Heaters  operate  more  efficiently,  too, 
espe<-ially  if  the  room  has  an  exhaust  fan  which  creates  a 
negative  pressure. 

There’s  a  Venter  for  all  Reznor  Heaters  up  to 
300.000  Btuh.  Ask  your  representative  for 
Catalog  SA-5900,  with  data  on  all  Reznor  ^ 

HeaU*rs  and  the  new  Venter.  Or  write  Dept.  H 

04-0.  Reznor  Manufacturing  Co.,  Mercer,  Pa. 


use  THE  reznor  VENTER  AND  AVOID  THESE  PROBLEMS: 


Bit.  tiptiMtvt  fluM  I  CoMly  roof  I  InaccMaiU*  *«ntin|  I  prfMurtt 


REZNOR  HEATERS 

■•WORLD’S  LARGEST  SELLING  DIRECT-FIRED  HEATERS'* 


NEW 

AUTOMATIC 
VENTER 

lets  you  install 
Reznor  unit  heaters 
almost  anywherel 


Briefly  Stated 


a  member  of  the  executive  com¬ 
mittee  of  the  American  Manage¬ 
ment  Association,  Mr.  Goufrer  is 
also  an  active  member  of  the  Com¬ 
merce  &  Industry  Association  of 
New’  York,  and  the  National  Asso¬ 
ciation  of  Manufacturers.  .  . 

Jo.seph  B.  Elliott,  formerly  presi- 
den  of  Schick,  Inc.,  and  Tele- 
Dynamics,  Inc.,  and  executive  vice 
president  for  Radio  Corporation  of 
America  in  charge  of  all  engineer¬ 
ing,  manufacturing  and  distribu¬ 
tion  of  consumer  products,  has  been 
named  as  president  and  general 
manager  of  York  Division  of 
Borg-Warner  Corporation,  York. 
Pa.,  effective  June  1.  He  succeeds 
Henry  M.  Haase  wrho  has  headed 
York  since  1956  and  is  now  being 
transferred  to  Borg-Wamer  head¬ 
quarters  in  Chicago.  In  addition  to 
his  divisional  duties,  Mr.  Haase  is 
also  a  vice  president  of  Borg- 
Wamer.  .  . 

Alfred  Bersted,  a  pioneer  in  .small 
electrical  household  appliances,  has 
been  elected  president  of  McGraw- 
Edison  Company,  Elgin,  Ill.,  suc¬ 
ceeding  Max  McGraw  who  has  held 


the  post  for  60  years.  Long  asso¬ 
ciated  with  the  industry,  Mr.  Ber- 
sted’s  career  paralleled  the  growrth 
and  history  of  the  electrical  appli¬ 
ance  business.  His  owm  manufac¬ 
turing  business  began  in  1918  in 
his  father’s  tool  and  die  shop,  and 
grew  until  1948  when  Mr.  Bersted 
merged  with  McGraw  Electric.  He 
became  a  vice  president  of  McGraw’ 
Electric  in  1949,  and  executive  vice 
president  in  1957  following  the 
acquisition  of  Thomas  A.  Edison 
Indu.stries  and  change  of  the  cor- 
|)orate  name  to  McGraw-Edison.  In 
recent  years,  he  has  handled  the 
company’s  appliance  business.  .  . 

Carrier  Corporation,  Syracuse, 
N.  Y.,  announced  the  election  of 
four  executive  vice  presidents  and 
the  formation  of  Carrier  Air  Con¬ 
ditioning  Company  as  a  division. 
New  senior  officers  are  Charles  V. 
F'enn,  Ru.ssell  Gray,  Melvin  C.  Holm 
and  Walter  Steitler.  Each  of  the.se 
is  a  long-time  Carrier  employee 
with  periods  of  ser\'ice  ranging 
from  23  to  .31  years. 

Carrier  Air  Conditioning  Com¬ 
pany  will  be  responsible  for  the 
businesses  now  conducted  by  the 
Machiner>'  and  Sy.stems  and  Uni¬ 
tary  P^quipment  divisions  of  ('ar- 


rier  Corporation.  The  products  in¬ 
volved  range  from  room  and  home 
air  conditioners  to  equipment  used 
in  large  air  conditioning  systems. 
Mr.  Gray  has  been  designated 
president  of  this  new  division. 

Certain  staff  groups  of  the  Cor¬ 
poration,  including  those  having  to 
do  w’ith  engineering,  manufactur¬ 
ing  and  marketing,  will  be  under 
the  direction  of  Mr,  P'enn,  newly 
elected  executive  vice-president, 
who  has  al.so  been  named  a.ssistant 
to  the  president. 

Operations  of  Elliott  Company 
and  Carrier  Research  and  Develoje 
ment  Co.  will  be  directed  by  Mr. 
Steitler,  executive  vice  president. . . 

liester  T.  Potter,  president  of 
lione  Star  Gas  (’o.,  Dallas,  has  lH*en 
nominated  for  president  of  AMERI¬ 
CAN  Gas  Association.  Elections 
will  bt'  held  Octol)er  12  at  AGA’s 
42nd  annual  convention  in  Atlantic 
City.  Other  nominees  are  PIdward 
H.  Smoker,  president.  The  United 
Gas  Improvement  Co..  Philadelphia, 
first  vice-president;  John  PL  Hayke, 
president.  The  Brooklyn  Union  Gas 
Co.,  Brooklyn,  second  vice-presi¬ 
dent  ;  and  Charles  H.  Mann,  treas¬ 
urer,  The  Columbia  Gas  System. 
Inc.,  New  York,  treasurer.  .  . 

I>e<*  p}pley  has  lx*en  named  the 
advertising  manager  for  AiRTEMP 
Di\-..  Chrysler  Corp.,  Dayton, 
Ohio.  He  replaces  Arthur  L.  P'os- 
ter,  who  resigned  to  join  an  adver¬ 
tising  agency  in  Bloomington,  III. 
.Sucewding  Mr.  Epiey  as  sales  pro¬ 
motion  manager  is  Carl  T.  Miller, 
former  sup<*rvisor  of  advertising 
proiluction. . . 

Harold  P.  Mueller,  Sr.,  president 
and  general  manager  of  MUU.LKR 
Climatrol  Divlsion  of  Worthinc,- 
TON  Corporation,  Milwaukee,  Wis., 
turned  these  offices  over  to  his  son, 
Harold  P.  Mueller,  Jr.  on  May  6. 
He  continues  .serv’ice  with  Worth¬ 
ington  as  a  din*ctor  and  in  the  area 
of  si)ecial  executive  contact  a.ssist- 
ance  to  over-all  corjiorate  market¬ 
ing.  Mr.  Mueller,  Jr.,  has  l>ecome 
the  fourth  generation  to  head 
.Mueller  Clinuitrol.  L.  J.  Mueller, 
Sr.  .start »h1  the  comiMOiy  in  1857  on 
Milwaukee’s  Reed  Stn'et.  The  first 
factory  was  a  mcxlest  structure 
housing  a  combination  hardware 
store  and  tin  shop.  Today,  the  Mil¬ 
waukee  plant  alone  hiis  over  20 


YOU  SAVE  MORE  WITH 
FLCXnUSTHOSC 

Thousands  of  successful  in¬ 
stallations  prove  that  vise  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 
Exceptional  abratien  rotiifonco 
CerrMion  rosittonce 
Neito  oboorptien 
Durability  uiMlor  heavy  flexing 
Previeien  for  expantlen  and 
contraction 

Easy  relocation  of  hood* 
and  nMchinet 

Made  of  high  quality  neoprene 
coated  fabrics  l‘/i  to  36”  i.d. 

Writo  today  for  full  detail* 

Disihbutort  in  all  principal  citiet 

THE  FLEXAUST  CO. 

DEPT.  HV-t  100  PARK  AVK. 
NEW  YORK  17.  N.  Y. 
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FREE 


to  All  Users  of 

GAGES  and 
CONTROLS 


72-Page 

INSTRUMENT 

MANUAL 


Cnntain»: 

IlluRtmtionn  and  complete  detailft 
of  Dwyer 
mnKnehelic  RnKeti 
irwnometera 
air  metcTH 
air  filter  gages 
pitot  tuhm 

prpHHure  actuated  nwitchea 
fluwmetera 

combuMtion  testing  instruments 
Diagrams 
(Conversion  curves 
Combustion  efficiency  charts 
and  other  valuable  technical  data. 

Send  coupon 
for  your  FREE  copy 

[  F.  W.  DWYER  MFG.  CO.  | 

■  r.  O.  •*!  373  N  I 

I  MICHIGAN  CITY.  IND.  | 
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BAKER 


Briefly  Stated 

acres  of  plant  under  roof.  Mueller 
al.so  operate.s  a  completely  inte¬ 
grated  plant  in  Alhambra,  Calif.  H. 
P.  Mueller,  Sr.  joined  the  company 
in  1919  after  service  in  France  in 
the  army.  He  wa.s  named  stale.s  man¬ 
ager  in  1924,  vice-president  and 
general  .sales  manager  in  1929,  and 
president  and  trea.surer  in  1931. 
UiK>n  acquisition  of  Mueller  Clima- 
Irol  by  Worthington  Corporation  in 
1954,  Mr.  Mueller  became  president 
and  general  manager  of  the  Mueller 
Climatrol  Division  and  wa.s  al.so 
named  a  director  of  Worthington. 


...A  FAMOUS  NAME 
IN  SCAFFOLDS 

ANNOUNCES  THE  NEW 

Model  K 

SCAFFOLD 

with  Wider  Platform  Area 
and  Other  Important  Advantages 


RECENT  APPOINTMENTS 

.■\p{X)intment  of  Travis  E.  Mosier 
as  sales  repre.sentative  in  Moline, 
III.,  has  bet*n  announced  by  WOLVER¬ 
INE  Ti’be,  Division  of  Calumet  & 
Hb('Ij(,  Inc.,  Allen  Park,  Mich.  Mr. 
Mosier.  formerly  as.sociattnl  with 
Wolverine’s  General  Sales  Office  in 
Allen  Park,  and  for  the  jxa.st  year 
sales  representative  in  the  Chicago 
metroiwlitan  area,  will  now  concen¬ 
trate  on  the  sale  of  the  company’s 
copper,  copi)er  alloy,  and  aluminum 
tube  products  and  aluminum  ex¬ 
truded  .shapes.  He  replaces  T.  E. 
Goodyear,  who  was  recently  pro¬ 
moted  to  the  position  of  .sales  man¬ 
ager  of  the  St.  Louis  District.  .  . 

Apix)intment  of  Charles  W.  Lock¬ 
hart  as  vice-president,  .sales  was 
announced  by  Buffalo  Force  Com¬ 
pany,  Buffalo,  N.  Y.  Mr.  Lockhart 
joined  the  company’s  Engineering 
Department  in  1936.  was  manager 
of  the  firm’s  San  Francisco  .sales 
district  from  1945  until  1953  and. 
most  recently  has  served  as  sales 
manager  of  the  Air  Handling  Divi¬ 
sion.  .  . 

George  B.  Spe«rs  has  be«‘n  ap- 
IKiinted  a  field  .servMce  engineer  for 
A.  M.  Byers  ('ompany’s  Pacific 
Coast  Division  office  in  San  Fran- 
ci.sco.  Calif.  Before  joining  Byers. 
Mr.  SiK'ars  wa.s  employed  by  A.sso- 
ciated  Refrigeration  Engineers.  .  . 

Watts  Rbciiijutor  Company,  Uiw- 
rence,  Ma.s.s.,  announces  the  appoint¬ 
ment  of  William  P.  Haney  as  man¬ 
ager  of  its  Boston,  Ma.ss.,  sales 
office.  Mr.  Haney  joined  the  Boston 
office  in  1959  with  a  wide  back¬ 
ground  in  the  sale  and  merchandis¬ 
ing  of  plumbing  and  heating  prod¬ 
ucts.  He  succeeds  Robert  ,1.  Tesar, 
who  was  recently  appointed  .sales 
manager  of  the  company.  .  . 


Go  wider,  go  higher  .  .  .  use  the  Baker 
Model  K  Scaffold.  The  new  Baker  Model 
K  Scaffold  offers  more  in  work  area  and 
efficiency  in  portable  scaffolding. 

( 

1.  Sets  up  fast. 

7.  Big  5  ft.  by  6  ft. 
plotform  work  area. 

3.  Locks  together  safely 
with  spring-loaded 
positive  action  lock 
latches. 

4.  Platform  con  be 
raised  or  lowered  in 
S-inch  increments. 

5.  Stairway  r«ow  avail¬ 
able  for  greater 
convenience. 

4.  Stacks  to  20  feet  high 
without  stobiliiing. 

7.  40  feet  height  con  be 
reached  with 
Base  Extensions. 

5.  Combines  with 
Standard  Baker 
Scaffold  components. 

4.  Permanent  lodders 
on  end  frames. 

10.  Casters  ovoiloble  in 
3",  5"  or  8"  wheels  with 
or  without  brakes. 

DliATCO  USOEA  AC  KXAMtNATION  SEAVfCC 
UNOEMWAlTCAft  L  ACO  A  ATOM  I  Ct .  INC. 


BAKER 


DISI6NED  FOB  POBTABILITT  •  BUILT  FOB  DUBABILITT 


Write  for 
Baker  Scaffold 
Bulletin  It  406 


BAKER-BOOS,  INC. 

P.  O.  Box  t97,  Indionopolit  6,  Indiana 
Pleose  tend  complete  details  on: 

Q  Baker  Scaffolds 

Q  Baker  Model  K  Scoffold  ACH  A  V 
Nome 

Organiiotion 
Address 
City 

DISTRIBUTOBS  IN  PRINCIPAL  CITIES 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST.  1T*0 


143 


AIR  DUCT 


SAVES  TIME 
AND  MONEY 


ON  EVERY 
CONNECTION 


No  sleeves,  no  clamps — join 
two  lengths  simply  by  screwing 
them  together. 

No  cuffed  ends,  either,  so 
making  connections  to  end  fit¬ 
tings  is  extra  fast. 

No  other  duct  has  these 
advantages,  made  possible  by 
Wiremold's  unique  mechanical 
construction:  flat  metal  locked 
to  fabric.  Write  for  folder. 


FOR  AIR  CONOITIONINO  /  EXMAUSTIN6 
MATERIALS  HANDLING  /  MANY  OTHER  USES 


AIR  DUCT 


THE  W1REM0L0  COMPANY  •  HARTFORD  10.  CONN 

I”  Tiff  WIREMOLO  CO..  HARTFORD  10,  CONN  8  OA 
I  PItu*  s«id  NEW  foMer. 


MIIM 


coAi  party 


■Mmt 


city  atata 


Briefly  Stated 


Robert  Groll  has  been  appointed 
manager  of  the  new  West  Hartford. 
Conn.,  branch  office  of  ILG  Electric 
Ventilating  Company,  Chicago. 
III.  Mr.  Groll  replaces  William  Mc- 
Neilly,  who  retired  after  42  years 
of  8er\’ice.  Mr.  Groll  formerly  was  a 
sales  engineer  in  the  Ilg  New  York 
office.  .  . 

Coincident  with  this  appointment 
is  the  announcement  of  the  removal 
of  the  Ilg  branch  office  in  New 
Haven  to  968  Farmington  Avenue, 
West  Hartford,  Conn.  .  . 

A  series  of  appointments  in  the 
newly-establi.shed  marketing  .section 
of  the  fiber  gla.ss  division  of  PlTTS- 
BURC.H  Plate  Glass  Company, 
Pittsburgh,  Pa.,  has  been  an¬ 
nounced.  H.  J,  Paulus,  formerly 
manager  of  building  products  sales, 
is  appointed  manager  of  reinforce¬ 
ment  marketing.  He  joined  the 
firm’s  fiber  gla.ss  division  in  1954 
and  al.so  is  a  member  of  the  Ameri¬ 
can  Chemical  Society. 

A.  C.  Pecora  has  been  named 
manager  of  insulation  marketing. 
He  became  a.ssociated  w'ith  the  com¬ 
pany  in  1947  and  prior  to  his  ap¬ 
pointment  had  ser\'ed  a.s  manager 
of  planning  and  service  since  1959. 
James  D.  Doughty,  formerly  man¬ 
ager  of  quality  control,  has  been 
named  to  succeed  Mr.  Pecora.  Mr. 
Doughty  has  been  a.s.sociated  with 
the  comi»any  since  1942. 


E.  M.  Penney,  who  had  served  as 
manager  of  textile  products  sales 
since  1957,  is  appointed  manager  of 
industrial  textile  marketing.  Mr. 
Penney  joined  the  fiber  glass  divi¬ 
sion  in  195.3  and  is  a  member  of  the 
American  A.s.sociation  of  Textile 
Technologists  and  Society  of  Plas¬ 
tics  Industry. 

W.  T.  Irwin,  formerly  manager 
of  transportation  products  sales, 
has  been  named  manager  of  trans¬ 
portation  marketing.  He  has  been 
a.s.sociated  with  the  firm  since  1954 
and  al.so  is  a  member  of  the  Ameri¬ 
can  Chemical  Society.  . . 

Marv’in  R.  Clemons  has  been  pro¬ 
moted  to  manager  of  the  Pensacola 
sales  office  of  The  Trane  Company, 


Dry  AIR... 

PRECISELY  AS  YOU 
NEED  IT 


A  t 


NIAGARA 

CONTROLLED  HUMIDITY 
AIR  CONDITIONING 


remove*  atmotpheric  moitcure  by 
direct  coniaci  with  an  absorbent  liq¬ 
uid  in  a  compact  spray  chamber.  The 
spray  contact  temperature  and  the 
concentration  of  the  absorbent  liquid, 
two  factors  that  are  easily  controlled, 
determine  precisely  how  much  mois¬ 
ture  remains  in  the  air  leaving  the  unit. 

This  Niagara  Controlled  Humidity 
method,  using  Niagara  Hygrol  Ab¬ 
sorbent  Liquid  is.... 

The  only  really  precise  method  of  air 
conditioning  because  it  removes 
moisture  as  a  separate  function  from 
heating  or  cooling  to  give  you  assur¬ 
ance  of  accuracy  of  air  moisture  con¬ 
trol. 

It  is  the  most  reliable  because  the  ab¬ 
sorbent  is  continuously  and  automat¬ 
ically  kept  at  the  proper  concentration. 
No  moisture-sensitive  instruments  are 
required  to  control  your  conditions. 

It  it  the  most  flexible  because  with  it 
sou  can  either  hold  the  precise  con¬ 
dition  you  need  as  long  at  you  wish 
or  vary  it  with  accuracy. 

It  it  easiest  to  operate  and  maintain 
because  the  equipment  and  controls 
are  simple  and  trustworthy. 

This  method  it  successfully  used  in 
the  storage,  testing  and  production  of 
hygroscopic  materials,  in  process  con¬ 
trol  and  at  a  pre  dehumidifier  in  com¬ 
fort  air  conditioning. 

WrUe  for  Bmlletimt  Not. 

122  and  140. 

AMnm  D^m.  HV-N 


NIAGARA  BLOWER  COMPANY 

405  Lexington  Ave.,  New  York  17,  N  Y 

Du--  f  t  -g 

-n  P*.n(, po  PI  U  S  nnrf 
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Briefly  Stated 


Lrfi  CroHse,  Wis.  Mr.  Clemons  joined 
Trane  in  1961  and  has  served  the 
Pensacola  territory  as  a  sales  ensri- 
neer  for  several  years.  He  gradu¬ 
ated  from  Lx>uisiana  State  Univer¬ 
sity  with  a  Bachelor  of  Enjrineerinjr 
dejrree  in  general  ensrineerinK.  Pre¬ 
vious  to  joining  Trane,  he  seized 
four  years  in  the  U.S.  Army  Air 
Force.  .  . 

H.  W.  Rainey,  Jr.,  has  been  ap- 
l>ointed  marketing  manaRer  of 
Sturtkvant  Div.,  Wbstinohouse 
Elbttbic  Corporation,  Hyde  Park, 
.Mass.  Immediately  prior  to  his  new 
api)ointment,  Mr.  Rainey  held  the 
fmsition  of  ireneral  sales  manager. 
.Mr.  Rainey  is  a  Rraduate  of  Geor- 
tfia  Tech  with  a  deRn*e  in  mechani¬ 
cal  engineerinR.  After  Rraduation 
he  joined  the  B.  F.  Sturte\ant  Com- 
|)any,  which  was  acquired  by  West- 
inRhou.se  in  1945.  In  1955  he  was 
made  reRionol  manairer,  central  re¬ 
gion.  of  the  Sturtevant  division 
and  was  made  field  .sales  manager 
in  September,  1956.  In  1959  he  be¬ 
came  ReneraJ  sales  manaRer.  .  . 

Two  promotions  have  l)een  an¬ 
nounced  at  CuRY.sLER  Corpora¬ 
tion’s  AiRTEMP  Division,  Dayton, 
Ohio,  (iuy  R.  Motto  has  been  ap- 
IHiinted  product  de\'elopment  enRi- 
n«H*r  for  hc'atinR  products  and  John 
E.  Fristoe  as  product  analyst.  .  . 

Barher-Colman  Co.,  Rockford, 
III.,  announced  the  appointment  of 
E.  A.  Greenlee  as  division  manaRer 
of  its  Air  Distribution,  Automatic 
Controls  and  Industrial  Instruments 
Division.s.  He  was  formerly  .sales 
manaRer  of  the  Automatic  Controls 
Division.  Peter  Van  Dae  succeeded 
.Mr.  Greenlee.  .  . 

Appointment  of  Charles  W. 
Ganzel  as  manaRer  of  pipe  and  tube 
.sales  has  been  announced  by  Birrit- 
i.EiiEM  Steel  Co.,  Bethlehem,  Pa. 
.Mr.  Ganzel  has  been  manaRer  of 
sales  for  Bethlehem’s  Cleveland 
dl.strict  since  1956.  He  succeeds 
Edwin  A.  Buxton,  retirinR  after 
more  than  forty-three  years  with 
the  company.  Frederic  W.  West, 
Jr.,  a.ssistant  manaRer,  plate  .sales 
division,  will  succeed  Mr.  Ganzel 
at  Cleveland.  William  E.  HotalinR 
of  the  company’s  New  Haven. 
Conn.,  sub-office  will  succeed  Mr. 
West. . . 


SPECIFY  THE  WOll 


{a 


CIRCULATING  • 


HOT  WATER 
FOR  HEATING 


CIRCULATING  • 
CHILLED  WATER 
FOR  COOLING 


CIRCULATING  • 
CONDENSER  WATER 


BOOSTER  • 
PUMP  SERVICE 


QUiET  OPERATING 
EFFICIENT  PERFORMANCE 


Copecifi**  >e  • 
750  CPM 


THE  WOil 

VKY  pump . . . 


tail 

fMmfr  cU^ifiud 


The  highly  efficient  VKY  PUMP  requires  only  one  shoft  seal. 
Supply  and  discharge  piping  are  on  one  side  only.  All  operat¬ 
ing  ports  may  be  removed  without  disturbing  any  piping  con¬ 
nections.  Motor  is  a  standard  frame  NEMA  C  mount  with 


standard  shaft  extension.  Vibration  is  eliminated  by  three  rub¬ 
ber  vibration  eliminator  mounts.  Noise  transmission  is  reduced 


to  on  absolute  minimum. 


for  BULLITIM  ^^y-69o0 


PUMP  COMPANY 


1516  N.  Fremont  Street,  Chicago  22,  Illinois 
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COMING  EVENTS 

Wk*r*  lisHd,  Mm*t  or  titio*  of  Individuolt 
•ro  tkoM  from  whom  furtkor  informotion  it 
ovoiUblo. 

CtYO«ENIC  ENftlllIECIN«  CONKR- 
iMCR— 1960  Cryogoflic  Engineoring  Con¬ 
ference  sponsored  by  tke  University  of 
Colorado  and  tke  National  Bureau  of  Stand¬ 
ards  at  tke  University  of- Colorado.  Boulder, 
Colo.  K.  0.  Timmerkaus,  secretary,  Ckemical 
Engineering  Department  of  tke  University, 
Boulder,  Colo . AUGUST  23*2S,  1M0. 

CHEMICAL  SOCIETY  MEETING— -138 tk 


national  meeting  of  tke  American  Ckemical 
Society,  at  tke  Statler  Hilton  Hotel,  New 
York.  N.  Y.  R.  Avery,  managing  editor  of 
tke  Society,  2  Park  Ave.,  New  York  16,  N.  Y. 

. SEPTlMSEt  11-14.  1f40. 

NACE  SHORT  COURSE— Short  Course  on 
Process  Industry  Corrosion,  co-sponsored  by 
tke  National  Association  of  Corrosion  Engi¬ 
neers  Tecknical  Committee  on  Corrosion 
Problems  in  tke  Process  Industries,  and  Okio 
State  University,  to  be  keld  on  tke  Univer¬ 
sity  Campus,  Columbus,  Okio.  T.  J.  Hull, 
eiecutive  secretary  of  NACE,  1061  M  &  M 

Building,  Houston  2,  Te« . 

. SERTEMtER  12-14.  1*40. 

WELDING  SOCIETY  MEETING  —  Fall 

meeting  of  tke  American  Welding  Society, 


at  tke  Penn-Skeraton  Hotel.  Pittsburgh.  Pa. 
A.  L  Phillips.  AWS.  33  W,  39tk  St..  New 
York  18.  N.  Y.  .  .SERTEMIER  24-2t.  1*40. 


ISA  EXHISIT  AND  MEETING— ISA  Instru¬ 
ment-Automation  Conference  artd  Eskibit,  In 
conjunction  with  the  ISth  annual  meeting,  ar 
the  Coliseum,  New  York,  N.  Y.  W.  H.  Kush- 
nick,  eiecutive  director.  Instrument  Society 
of  America,  313  Suth  Ave,.  Pittsburgh  22. 
Pa . SEPTEMIER  24-30,  1*40. 


eSA  MEETING— 66tk  annual  meeting  of 
Central  Supply  Association,  at  the  Palmer 
House.  Chicago.  J.  H.  Peery,  secretary  of 
the  Association,  221  N.  LaSalle  St.,  Chi¬ 
cago  I.  III.  ..  .  OCTORER  S-7.  1*40. 


ASSE  MEETING— Anrgai  meeting  of  the 
American  Society  of  Sanitary  Enginaering.  at 
the  U.  S.  Grant  Hotel.  San  Diego,  Calif,  S. 
Sekwart?.  secretary  of  tk*  Society,  228  Stand¬ 
ard  Building,  Cleveland  13  Ohio. 

.  OCTORER  *-14.  1*40. 


AMERICAN  INSTITUTE'S  CONVENTION 

Ninth  annual  convention  of  The  American 
Institute  of  Supply  Associations  Inc.,  to  be 
held  at  the  Americana  Hotel.  Bal  Harbour 
(Miami  Beach).  Fla.  Geo.  T,  Undwrwood, 
eiecutive  secretary  of  the  Institute,  1626 
Rhode  Island  Ave.  N.W  Waskirtgton  6 

D.  C.  OCTORER  23-24,  1*40. 


CONSULTING  ENGINEERS  COUNCIL— 

Semi-annual  meeting  of  the  Board  of  Direc¬ 
tors  of  Consulting  Engineers  Council,  to  be 
held  in  Pittsburgh  Pa.  Headquarters  to  be 
announced  later.  L.  N.  Spiller,  326  Reisck 
Bldg.  Springfield,  III. 

.  NOVEMRER  10,  1*40. 


RRI  RALL  CONFERENCES— fall  Confer 
ences  of  the  Building  Research  Institute,  at 
tke  Skorekam  Hotel.  Washington.  D.  C. 
Harold  Horowiti  Assistant  Director  for  Tech 
nical  Programs.  BRI.  2101  Constitution  Ave. 
Washington  25  D.  C. 

NOVEMRER  14-14.  1*40. 


ARI  ANNUAL  MEETING  —  First  annual 
meeting  of  the  Air-Conditioninq  artd  Refriq. 
eration  Institute,  at  the  Hollywood  Beach 
Hotel,  Hollywood  Beach  Fia.  Geo.  S.  Jones 
Jr.  manager  of  ARI.  1346  Connecticut  Ave. 
N.W.,  Washington  6  D.  C. 

NOVEMRER  1R-22.  1*40. 


ROWER  EXROSITION— 24tk  National  E. 
position  of  Power  &  Mechanical  Engineering 
sponsored  by  the  American  Society  of  Me¬ 
chanical  Engineers  In  conjunction  with  itv 
annual  meeting,  to  be  held  at  tka  New  York 
Coliseum  New  York  City.  E.  K.  Stevens 
International  Eiposition  Co..  480  Lesington 
Ave.  New  York  17.  N.  Y. 

.  NOVEMRER  2R-0RCEMRER  2.  1*40. 


NATIONAL  SYMROSIUM  ON  TEMRERA- 
TURE— Third  National  Symposium  on  Tem¬ 
perature — Its  Measurement  and  Control  In 
Science  and  Industry,  sponsored  jointly  by 
tke  American  Institute  of  Physics.  Instrument 
Society  of  America,  and  tke  National  Bureau 
of  Standards,  to  be  held  in  Columbus.  Ohio. 
C.  L.  Roberson.  ISA,  313  Sl«tk  Ave.,  Pitts¬ 
burgh  22.  Pa . MARCH  27-31.  1*41 


PACKLESS 

PACKLESS 

PACKLESS 

PACKLESS 

PACKLESS 

PACKLESS 


RACKLSSt  RIAL 
Sleeve  (4a  Paal  ■ypelea) 

bridles  bonnet  end  stem. 


ZONVALVE 


the  zone  control  valve  constructed  to  last! 


Engineers  and  heating  men  know— it’s 
construction  that  tells  the  story! 
itonvalve’s  packless  design  (Hypalon 
sleeve  and  teflon-coated  stem)  means 
no  friction— no  wear— no  adjustments, 
i^onvalve  cant  leak! 

A  heavy-duty  motor  powers  Zonvalve. 
Pinion,  spur  gear  and  cam  assembly 
relieves  motor  strain,  guarantees  long 
operating  life. 

Zonvalve’s  globe-type  construction  in¬ 
sures  100%  shut-off,  providing  posi¬ 
tive  temperature  control  with  no  heat 
waste  through  “seepage.” 

Those  are  the  unique  construction  fea¬ 
tures  behind  Zonvalve's  5-year  written 
unconditiofuil  guarantee. 


Zonvalve  is  easy  to  install,  and  operates 
with  equal  efficiency  mounted  in  any 
position.  It  is  made  in  all  standard 
pipe  and  tubing  sizes,  straight  and 
angle,  from  YT  to  IK".  Hand-size  com¬ 
pactness  permits  installation  in  space 
as  small  as  a  baseboard  enclosure.  And, 
of  course,  wiring  is  low-voltage. 

For  positive  temperature  control  on 
steam  and  bot  water  systems,  for  mod¬ 
ernization  or  new  construction— specify 
Zonvalve,  install  Zonvalve! 


ZMvaIvt’s  TrMt-MNk 
is  ym  iMTMttt  tf 
H*iti**  ZM4  CMtril. 
Acetpt  M  sWstitatt! 

Writ*  t*r  If  <b*r*  D-l 


HEAT-TIMER  CORP. 


657  BROADWAY.  NEW  YORK  12,  N  Y 

VfRS  OP  HEATING  CONTROLS  SINCE  1937 


IN  CANADA  HEAT  TIMER  CO  •  767  WARDEN  AVE , SCARBOROUGH  •  TORONTO,  ONT 
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MANUFACTURING  CO 


AILIN  MANUFACTURING  CO 


I  000  000  1 


commercial-indiisfrial  siie 


— r«4|airM  mm  mmpmmmkim  tforof • 
ififtfl  **  Msy  f*  iatfali  aarf  aparafa! 

|rV**^  —4*  faal«praaf  aa4  traaMa>fraa:  alaiatf  aa  aMlataaaaca! 

— tava*  valaaMa  taar  tpaca;  it  sa  caaipacti 

UP  TO  tso  GALLONS  PER  HOUR  AT  100°  TEMPERATURE  RISE 


Sleraa*  c«p«cmM  from  H  fo  22i 
aollooi.  Evory  Ewloy  bootor  It  toporb* 
If  ooaloooroa  ood  rooiaorod  «m  Mm 
NoMoool  Eoord  of  Mlor  ood  Frottoro 
lotpocfort.  All  lofofy  coofrolt  lltfod 
by  A6A. 


aru 

900.000 

sa.ooo 

315,000 

190,000 


Ewiof  boofort  oro  Idool  for  o  molM* 
tado  of  porpoMt  wboro  cootfoof  top- 
pilot  of  clooo  bot  oofor  oro  ooodod. 
looodriot,  cofot,  cllokt,  oportmoof 
bootot  mofolt.  ofc.  oto  Cwloa  boofort 


Y  CONDITIONING 
AIR 

^  a  With  spray  nozzles  from  Spraying  Systems 
you  gain  the  advantages  of  DESIGN 
for  exact  control  of  spray  characteristics  . .  .  and 
complete  range  of  sizes  for  selecting  the 
exact  CAPACITY  needed.  _ 


POt  WASHMO — wide  angle  Whirljet 
spray  nozzles.  Large  orifice,  non¬ 
clogging  with  tapered  inlet,  no 
internal  vanes. 


AUONI.MKII 
A  boBi  la  fsohof  lliaf'o 

alwayo  la  plats  far  paai*  5  tlzst  saw  avail- 

toallap  aad  faal«  aMoi  %*  14*r  %*• 

praaf  atoonibly.  H".  IVb*®"d  1%* 

O.O.S. 

Tha  "750"  hat  all  tha  provad  liquid  Eya  advantagai  phis 
thaia  nawly  anginaarad  faatvrati 

•  tmailaf^— mera  compact,  simpIMad  datlgn. 

•  praformad  ceppar  axtamlon  aliminotat  naad  for  sapo- 
rota  qoskats  foolproof  imtallotlafi. 

•  camplata,  salf-centoinad,  acanamy  unit. 

Wrfto  foday  for  cafafof  1-17  oovorlof  fbo  coatpfofo  ANIo  floo. 


fOt  HUMIOIFYMO— precision  made 
Pneumatic  Atomizing  nozzles. 
Highly  atomized  spray  vaporizes 
instantly  and  completely. 


FOB  COOIMO — complete  choice  of  nozzles  for 
spray  ponds,  cooling  towers  and  roof 
cooling.  Proper  distribution  and  atomization 
t  for  efficient  cooling  and  minimum  driftage. 

^  FREE  MFORMATION— >usl  write  for 

Bulletins  81  and  82. 


SPRAYING  SYSTSMi  CO 

3261  Randolph  Strsst 
Rsllwood,  Illinois 
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TUB-SHOWER 


WHAT  READERS  SAY 


COMBINATION 

VALVE 


simpiiRcd  design 
provides  full  Row  A 
temperature  control 


with  Only  ONE  Moving  Part 


•  A  single  handle  selects  the  desired  temp¬ 
erature  and  delivers  the  flow  to  the  tub 
spout. 

•  Attached  to  the  handle  is  a  single  spindle 
which  controls  volume  and  temperature. 
It  carries  both  washers. 

•  A  simple  push-button  unit  diverts  the 
tempered  water  to  the  Shower  Head  when 
desired,  by  simply  pressing  the  Diverter 
button. 

•  Symmons  Tub  Shower  is  competitively 
priced,  accurately  machined  and  ruggedly 
constructed. 

•  Symmons  is  the  simplest,  most  modem, 
most  trouble-free  mixing  valve  available 
today.  It  is  designed  for  lifetime  service. 


Caution  on  Rafrigarant  Piping 


Editor.  Air  Conditioning  and  Ventii^ting 


I  noticed  with  intere.st  the  schematic  refriRerant 
pipinR  hook-up  in  your  June  maRazine  iitsue.  The 
hook-up.H  shown  represent  Rood  practice  as  u.sed  by 
desiRners  and  mechanics  for  years. 

.A  word  of  caution  should  be  Riven  with  reference 
to  one  diaRram  indicatinR  multi-evaporators  stacked 
on  .same  level  with  the  compressor  l>elow.  If  the 
e\aporators  are  individually  controlled  so  that  the 
bottom  evaporator  of  the  Rroup  can  be  off  with  the 
others  active,  there  exists  the  po.ssibility  that  the 
bottom  evaporator  will  become  loRRed  with  refriRerant 
or  oil  dependinR  on  exactly  how  the  pipinR  connection 
is  made.  If,  in  addition,  the  suction  connection  to  the 
compressor  is  relatively  short,  there  is  the  possibility 
that  this  loRRiiiR  or  charRe  of  oil  and  refriRerant  will 
be  driven  directly  into  the  operatinR  valves  of  the  com- 
pre.ssor  on  the  next  call  for  coolinR  by  the  control 
.system  connected  to  the  lowest  evaporator.  I  have  seen 
this  actually  happen  in  practice  with  di.sastrous  results 
to  connectinR  rods  and  valves.  With  such  a  control 
set-up  the  individual  suction  lines  from  the  evaporator 
should  be  taken  up  and  dropiied  into  a  common  suction 
line  returninR  to  the  compre.H.sor  as  indicated  in  other 
.sketches  of  the  refriRerant  pipinR. 

In  Reneral,  all  of  the  refriRerant  pipinR  diaRrams 
indicated  are  an  outRrowth  of  exia^rience  and  thouRht 
with  reRard  to  the  circulation  of  oil  and  liquid  refriRer¬ 
ant  in  the  .sy.stem.  If  a  little  thouRht  and  understandinR 
is  devoted  to  the  pos.sible  circulation  of  oil  and  liquid 
refriRerant  in  the  pipinR  it  will  not  be  necessary  to 
retain  a  memory  of  all  pipinR  connections.  Too  fre¬ 
quently  refriRerant  pipitiR  is  installed  haphazardly 
accordinR  to  the  idea.s  of  someone  who  has  no  real 
knowledRe  or  understandinR  of  these  problems. 

William  H.  Loent 

Loent  &  Stanley 
Consulting  Engineers 
Kingsp<>rt,  Tenn. 
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BITUMINOUS  COAL  EQUIPMENT 


HARRIS 

FLOATS 


BELINCI  RECOMMENDED  A  MODERN  STOKER 


*  CoMBUSTioNEER  Stoker  Installation 
Tyng,  School,  Peoria,  Illinois 

Consultants: 

Beling  Engineering  Consultants 
Architects: 

Phillips  and  Swager  &  Associates 


•  FuHy  automatic 
sequence  system 

•  Simplicity  of 
Operations 

•  True  efficiency 


U.S.  N«.  2,i37,*n 

•  Provides  a  positive  sealed  port 
at  low  cost 

•  Test,  charge,  discharge  a  system 
in  minutes 

•  Taps  into  any  refrigeration  line  from 
3/16' O.D.  to  5/8’ 0.0. 

•  Easier  installation  from  the  top  using 
two  Phillips  type  screws 

•  Larger  threaded  boss  provides  more 
strength  and  better  sealing  surface 

•  Features  3  point  sealing 

•  Replaceable  needle 

Iht  wMi  G«ld  Seal  Swhrtl  Control  Volvo 

CV-16  or  CV-26. 

For  additional  information  see  your  Wholesaler 
or  write  to  Dept.  V-S. 


Ov«r  50  y««ri  •iparivnc*  in  Ik*  Horrit  monufocturai  induMriol 
dnwgn  and  Monufoctur*  of  floott  floott  of  Stoinlau  Stool,  Coppor, 
for  liquid  lovol  control  it  at  your  Coppor  •  Plotod  Stool,  Aluminum, 
ditpotol  wkon  you  contuh  Horrit  Hickol,  AAonol,  otc.  of  o  vorioty  of 
on  your  roquiromontt.  Whothor  ikopot  ond  titot  doponding  on  tko 
your  roquiromontt  oro  for  high  tom-  noodt  of  tiio  inttollotien. 
poroturo— high  protturo  torvico,  or  Contuh  Horrit  on  your  float  ro- 
tKould  you  bo  bondling  cerrotivo  quiromontt  for  top  quality  and 
liquidt,  Horrit  con  holp  you  in  tho  torvico. 

toloction  of  tho  propor  floot  for  Writo  for  fforrit  Moot  Cotofog 
long,  troublo-froo  torvico.  a  wkh  i»t  fcoJpfof  tocfcokol  doto. 


OesiQned  to 
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LO-BOY 

CENTMFUGAL 
ROOF  EXHAUSTERS 

Enhance  The  Beauty 
Of  Building  Skylines 


Lowest  Silkoootto  Dosigo 

FORWARD  OR  RACRWARD  CURVf 
WHIRL  WITHIN  ....  OR  OUT  OF 
SCROU  HOUSING 

Motor  mounting  on  side  of  struc¬ 
ture  support .  .  .  out  of  line  of  air 
stream  reduces  height  of  Lo-Boy 
models  nearly  50%  of  older  de¬ 
signs. 

LOW  WIND  miSTANCS 
SiZIS  400-47.000 

enmniD  c.p.m.  ratinos 

e  QUAUTT  •  lEAUTT 

e  FROVIN  FiRFORMANCI 

Write  lor  balletle  4C-l00-«0 


AMMERMAN  CO.,  IMG. 
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Rugged  Construction 
Smooth  Contoured  Fine 

Waterloo  Series  3  return  air  grilles  are  ruggedly 
constructed  for  commercial  installations.  The  smooth 
contour  of  the  fin  results  in  a  nearly  sight-proof  grille 
without  decreasing  the  free  area.  Where  straight  deflection 
is  desired,  the  fins  are  also  hemmed  at  the  edge  for  added 
protection.  Waterloo  return  air  grilles  are  available  with 
either  horizontal  or  vertical  fins. 

Series  3  return  air  registers  feature  the  same  rugged 
construction  and  incorporate  the  use  of  the  opposed  blade 
damper.  This  may  be  snapped  on  or  off  the  unit  and  is  adjustable 
from  full  open  to  closed  for  balancing  of  the  air  system. 


WMERLOe 

EQUIPMENT 


Write  /or  the 
comprehensive 
catalog 
which  gives 
complete  data. 
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either  of  two  that  appear  on  the  yellow  page  following,  to  request  further 
information  from  manufacturers. 


PACKLISS  iADIATOM  VAIVIS . 

are  hut  part  of  the  extensive  line  of 
heating  specialties  offered  hy  Marsh  In¬ 
strument  Co.  Other  products  include 
traps,  gages,  and  thermometers.  Catalog 
is  available. 

Inatde  Front  Cover  Item  200 


TIAP  INSTALLATION  DATA . 

are  contained  in  Armstrong  bulletin  which 
contains  diagrams,  selection  data,  tables, 
etc.,  as  well  as  output  ratings  for  all 
models  of  30  makes  of  unit  heaters.  Also, 
4il-page  Armstrong  Steam  Trap  book 
tells  how  to  correctly  size,  install  and 
maintain  steam  traps  for  any  pressure, 
temperature,  load. 

Page  1  Item  201 


HIATINO  PUMPS . 

made  by  Skidmore  feature  mechanical 
shaft -seal,  close-coupled  design,  giving 
more  capacity  and  better  performance. 
You  can  specify  Skidmore  right  down 
the  line,  whatever  the  application,  wher¬ 
ever  you  need  a  dependable  heating 
pump.  Information  available. 

Page  2  Item  202 


HI«H  PllSSUtI  WATiR  COILS . 

were  especially  built  by  Aerohn  Corp. 
to  withstand  the  maximum  operating 
pressure  of  350  psi  in  the  First  National 
City  Bank's  new  building  in  New  York 
C  ity.  Information  on  these  and  other 
coils  are  available. 

Page  5  Item  203 


STf  AM  TRAPS . 

are  available  in  a  complete  line  from 
Hoffman  Specialty  Mfg.  Corp.  They 
are  designed  and  constructed  to  give 
economical  removal  of  condensate  from 
steam  lines,  long  in-use  life,  and  easy 
access  for  servicing.  Information  is 
offered. 

Page  7  Item  204 


COMPORT  COOLINft  . 

is  insured  for  insurance  company's  new 
home  office  with  gas-operated  Carrier 
absorption  refrigeration  equipment.  Sys¬ 
tem  is  called  the  essence  of  simplicity 
and  economy.  Information  is  offered. 
Pages  8-9  Item  205 


ROOP  iXHAUSTIRS  . 

made  by  Penn  Ventilator  Co.  provide 
the  first  direct  discharge  design  for  re¬ 
moving  foul  air  quietly.  Design  reduces 


turbulence  while  increasing  air  flow. 
Bulletin  is  offered. 

Page  10  Item  206 


SMORI  STACKS . 

become  true  chimneys  when  you  specify 
installation  of  a  Field  draft  control.  Units 
provide  draft  precisely  controlled  to  the 
needs  of  gas  combustion.  Information 
is  available. 

Page  11  Item  207 


SITTIR  PIPI  HANOIRS . 

offered  by  Grinnell  cost  no  more  than 
competitive  makes.  You  get  a  wider 
choice  of  types  and  sizes;  better  quality 
control;  published  ratings  for  all  hangers; 
faster  delivery  from  warehouses  nation¬ 
wide;  and  more  responsible  field  service. 
Information  is  available. 

Page  12  item  208 


COMIINATION  MOISTURi  AND  LIQUID 

indicator  manufactured  by  Sporlan  Valve 
Co.  offers  a  number  of  worthwhile  firsts, 
including  the  fact  that  disassembly  is  not 
required  during  installation.  Bulletin  is 
available. 

Page  13  Item  209 


NIW  CURE  TYPff  AIR  NLTER . 

offered  by  Union  Carbide  has  Dynel 
filter  medium  which  stops  and  holds 
unusually  large  quantities  of  dirt.  Lasts 
six  times  longer.  As  dirt  builds  up  on 
inside  face,  air  flow  is  shunted  to  large 
filtering  area  of  four  sides.  Information 
is  available. 

Pages  14-15  Item  210 


SWIAT.PROOP  INSULATION . 

called  Aerotube  by  Johns-Manville  is  a 
flexible  foamed  plastic  pipe  insulation 
that  cuts  installation  costs  in  half.  Has 
a  built  in  vapor  barrier.  Recommended 
for  heating,  plumbing  and  air  condition¬ 
ing  service.  Brochure  available. 

Pages  16-17  Item  211 


GALVANIZED  STEEL  SHEETS . 

called  Soflite  by  Wheeling  Steel  Corp. 


can  be  bent,  hemmed,  scribed,  punched, 
formed.  notched.  drawn,  welded, 
crimped,  and  sheared.  Information  is 
available. 

Pages  18-19  Item  212 


STORAGE  WATER  HEATER . 

for  commercial,  industrial  and  institu¬ 
tional  use  is  offered  by  Patterson-Kelley. 
Indirect  gas-fired  unit  boasts  many  ad¬ 
vantages.  Catalog  is  available. 

Page  20  Item  213 


ADDING  AIR  CONDITIONING . 

'  to  an  existing  building  need  not  be  a 
weighty  problem.  Buensod  dual  duct  is 
l(K)%  compatible  with  existing  systems. 
Information  is  available. 

Page  21  Item  214 


PIPE  INSULA'nON . 

made  of  fiber  glass  by  Johns  Manville 
provides  exclusive  spring-hinge  action. 
It  has  a  remarkably  low  “k"  factor  which 
means  lower  fuel  and  power  costs,  in¬ 
formation  is  available. 

Paget  22-23  Item  215 


TEMPERATUU  RIGULATOR  . 

manufactured  by  Lawler  Automatic  Con¬ 
trols  provides  unequalled  accuracy  in 
temperature  control  for  industry's  most 
exacting  requirements.  Information  is 
available. 

Page  24  Item  216 


UPRLAST  VENTILATOR  . 

mounted  directly  over  a  roof  opening 
gives  high-speed,  vertical  exhaust  from 
either  duct  or  open  areas.  Manufacturer. 
Ilg  Electric  Ventilating  Co.,  offers  de¬ 
scriptive  bulletin. 

Page  25  Item  217 


WHEN  REGULATORS  DEVELOP . 

trouble,  engineers  want  to  get  them  back 
on  the  line  quickly.  That's  one  reason 
why  more  engineers  are  standardizing  on 
Sp^ce  regulating  valves  with  externally 
mounted  pilots.  Bulletin  is  offered. 

Page  26  Item  218 
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Um  this  Digest  to  locete  and  refer  to  the  advertisements  in  which 
you  are  particularly  interestad,  then  fill  out  and  mail  a  prepaid 
multipurpose  postcard,  aithar  of  two  that  appear  on  the  yeHow 
page  following,  to  request  further  information  from  manufacturers. 


COMEt  DWV  TUtlN6 . 

offered  a  savings  that  permitted  doing 
two  school  jobs  for  the  same  price  as 
rustable  pipe.  Manufacturer  of  this  tub¬ 
ing.  Revere  Copper  &  Brass,  offers  in¬ 
formation  on  its  copper  water  tube. 
Page  27  Item  219 


COIRECT  AIR  HANDLING . 

with  Agitair  products  b  being  provided 
in  thousands  of  applications  for  all  kinds 
of  commercial  and  industrial  businesses. 
.\n  extensive  line  includes  mixing  boxes, 
air  diffusers,  registers,  filters  and  ex¬ 
hausters.  Information  is  available. 

Page  28  Item  220 


THE  lASIC  FLOOR  DRAIN . 

as  manufactured  by  three  companies  re¬ 
ceives  a  design  comparison  in  ad.  On 
this  basis,  Wade  Mfg.  Co.  states  that 
their  floor  drain  is  unequalled.  Informa¬ 
tion  is  available. 

Page  29  Item  221 


UNIT  VENTILATOR  . 

from  Warren  Webster  ventilates  as  it 
heats  or  cools  for  complete  classroom 
comfort.  Room  and  outdoor  air  are 
blended  by  a  damper  of  exclusive  design 
which  assures  proper  ventilation  and 
draft-free  comfort.  Brochure  gives  de¬ 
tails. 

Pages  3041  Item  222 


SNOW  MELTING  SYSTEM . 

made  with  modern  steel  pipe  spells  in¬ 
stant  death  for  all  snowlines  when  you 
use  USS  National  Steel  pipe,  for  60  years 
the  consistent  choice  of  architects,  engi¬ 
neers  and  contractors.  Systems  are  ideal 
for  office  buildings,  hotels,  churches, 
theaters,  terminals,  and  highway  toll 
gates.  Information  is  available. 

Page  32  Item  223 


HEATING  INDUSTRIAL  tUILDINGS  . . . 

is  a  problem  because  these  buildings  arc 
hard  to  heat  and  have  high  heat  losses. 
Lennox  Industries,  Inc.  manufactures  a 
line  of  products  for  industrial  space  heat¬ 
ing  and  offers  information  on  the  proper 
application  of  these  products.  See  Ad. 
Insert  33-36  Item  224 


IN  TURING . 

nothing  beats  copper;  and  in  copper, 
nothing  beats  Reading.  Company  has 
finned  copper  tube,  copper  water  tube, 
copper  refrigeration  tube,  and  others.  In¬ 
formation  is  available. 

Page  37  Item  225 


HIGH  VELOCITY  FILTERS . 

from  Cambridge  Filter  Corp.  will  keep 
I.. 100,000  cfm  of  air  really  clean  from 
top  to  bottom  in  the  new  i^cc  building 
‘of  The  Equitable  Life  Assurance  Society 
of  the  L'.S.  Information  is  available. 
Page  38  Item  226 


PACKAGE  ROILERS . 

from  Babcock  A  Wilcox  are  cutting 
heating  costs  22%  for  the  country’s  third 
largest  building,  the  American  Furniture 
Mart.  Boilers  also  cut  space  require¬ 
ments  in  half  and  require  fewer  opera¬ 
tors.  Information  is  available. 

Page  39  Item  227 


AIRFOIL  RLADED  FANS . 

from  American-Standard  Industrial  Div. 
have  an  exclusive  radial  rim  wheel  de¬ 
sign  that  subsuntially  lowers  air  velocity 
through  the  blast  area  of  the  wheel.  This 
reduces  turbulence  and  results  in  un¬ 
usually  quiet  fan  operation.  Bulletin  is 
offered. 

Page  40  Item  228 


AIR  HANDURS . 

are  manufactured  by  Halstead  and 
Mitchell  in  880  to  47,500  cfm  range. 
They  are  sturdy,  quiet  and  economical. 
Bulletin  is  offered. 

Page  41  Item  229 


CONDENSATION  RETURN  UNITS . 

are  manufactured  by  Aurora  Pump  in 
capacities  to  15,000  EDR  and  to  23  gpm. 
Packaged  units  feature  high  efficiency, 
compactness,  and  low  horsepower  re¬ 
quirement.  Higher  capacity  units  are 
also  available.  Information  is  offered. 
Page  42  Item  230 


FOUR  APPLICATION  RULLETINS . 

are  offered  by  McDonnell  A  Miller  as  an 
aid  to  engineers  in  the  selection  and  use 
of  the  company’s  products.  Use  coupon 
in  ad  to  obtain  these  engineering  aids. 
Page  43  Item  231 


CAST  IRON  ROILERS . 

from  Weil-McLain  feature  great  flexibil¬ 
ity  of  installation  in  new  and  existing 
installations,  and  have  additional  ad¬ 
vantages  also.  Information  is  available. 
Page  46  Item  232 


PRIMARY  AND  SECONDARY  PUMPING 

as  conceived  and  developed  by  Bell  A 
Gossett  engineers  both  reduces  pump 
horsepower  and  saves  fuel  by  improving 
heat  control  where  multiple  buildings,  or 
multiple  zones  within  a  building,  are  to 
be  heated  with  circulated  water.  Book¬ 
let  gives  details. 

Page  47  Item  233 


NO  VALVE  PRORUMS  . 

will  be  encountered  at  the  new  Mirro 
Aluminum  Co.  rolling  mill  because  man¬ 
agement  selected  Jenkins  valves  to  con¬ 
trol  15  miles  of  piping.  Information  on 
company’s  valves  is  available. 

Page  48  Item  234 


CENTRAL  AIR  CONDITIONING . 

requires  quality  units,  such  as  available 
from  Buffalo  Forge,  to  fit  your  plant  lay¬ 
out,  to  deliver  an  exact  climate,  and  to 
insure  low  maintenance  operation.  Bul¬ 
letin  is  offered. 

Page  49  Item  235 


FAN-COIL  UNITS . 

manufactured  by  Modine  Mfg.  Co.  per¬ 
mit  full-room  decorating  in  buildings 
with  curtain  walls  or  floor-to-ceiling  win¬ 
dows.  Although  midgets  in  size,  these 
units  are  giants  in  performance.  Bulle¬ 
tin  is  offered. 

Pages  50-51  Item  236 


INDUSTRIAL  AIR  FILTER  . 

from  Research  Products  Corp.  gives  you 
more,  costs  you  less,  and  provides  many 
features  for  heating  or  air  conditioning. 
Information  is  available. 

Page  52  Item  237 


INDIVIDUAL  ROOM  UNITS . 

are  called  ideal  for  apartments,  motels, 
hotels,  offices,  hospitals  or  any  installa¬ 
tion  utilizing  a  central  station  heating 
and  cooling  system.  McQuay,  Inc., 
offers  information. 

Page  53  Item  238 


CONCEALED  FLUSH  VALVES . 

from  Sloan  Valve  Co.  have  alternate 
handle  opening  which  means  the  valves 
can  be  installed  to  avoid  obstruction. 
Information  is  offered. 

Page  54  Item  239 
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Th«  items  eppear  in  the  tame  order  as  the  adyertisements  to 
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reading  an  advertisement.  All  advertisements  are  digested  here 
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INQUOY  8EBVICK  FOB  AOVEBT18ED  PBODUCT8 


ONI.PIICI  PIFI  INSULATION . 

molded  of  fine  glass  fibers  and  called 
Snap-On  by  Gustin-Bacon  Mfg.  Co.  pro¬ 
vides  an  aiiraclive,  finished  pipe  insula- 
fion  job  when  appearance  is  also  im¬ 
portant.  Information  is  available. 

Page  55  Item  240 


FOBCID  DBAPT  NBINO . 

provided  by  Iron  Fireman  eliminates  the 
need  for  high  stack  of  the  type  required 
for  natural  draft  firing.  Electrical  power 
consumption  reduced.  Quieter,  more 
compact,  more  accessible.  Units  com¬ 
pletely  packaged.  IX'tails  available. 
Page  121  Item  241 


OAS.FIIID  HIATIBS  . 

from  7rane  have  advanced  styling  and  a 
compact  design.  High-performance  blow¬ 
er  and  propeller  units,  plus  duct  models, 
are  approved  for  downstream  operation. 
Information  is  available. 

Page  123  Item  242 


COST-CUTTINft  KITS . 

available  from  The  American  Brass  Co. 
help  you  rough  in  hot  and  cold  water 
lines  faster,  easier  and  better.  Anaconda 
Quik-Kuf  kits  are  convenient  and  reason¬ 
ably  priced.  Information  is  offered. 

Page  125  Item  243 


PiriNa  IXPANSION  PBOBLIMS . 

have  been  carefully  handled  by  Adsco 
for  more  than  80  years.  Service  ranges 
from  engineering  through  manufacture. 
Comprehensive  catalogs  are  offered. 
Page  127  Item  244 


AIB  FLOW  SYSTIMS . 

can  be  balanced  once  and  for  all  time 
with  the  Alnor  Velometer.  Instant  read¬ 
ing  of  air  flirw  at  outlets  and  draw  of 
air  from  returns  gives  an  accurate  check 
on  engineered  systems.  Information  is 
available. 

Page  128  Item  245 


STEAM  TBAF  TiSTINO . 

is  accurate  and  positive  with  an  Alnor 
Pyrocon.  By  instantly  registering  the 
temperatures  on  each  side  of  a  trap,  this 
device  will  spot  trouble  right  at  the  start 
before  failure  becomes  serious.  Bullletin 
is  offered. 

Page  128  Item  246 


BISILIf  NT  MOUNTED  MOTOBS . 

in  ratings  through  10  horsepower  are 
manufactured  by  Wagner  Electric  Corp. 
These  polyphase  motors  feature  quiet, 
vibration-free  performance.  Information 
is  available. 

Page  129  Item  247 


•UBNEB  CATALOO  . 

offered  by  Power  Flame  Div.,  Inc.,  in¬ 
cludes  a  complete  range  of  models  and 
sizes  in  atmospheric  burners,  power  burn¬ 
ers,  and  combination  burners.  All  de¬ 
signed  for  lowest  installation  and  main¬ 
tenance  cost. 

Page  130  Item  248 


AIB  EXHAUSTINO  DEVICES . 

in  12  different  types  are  illustrated  in 
this  month’s  ad  by  Western  Engineering 
&  .Mfg.  Co.  Information  on  these  ven¬ 
tilators  is  available. 

Page  131  Item  249 


FOB  WALL-HUNO  HXTUBE . 

installations.  Jay  R.  Smith  Mfg.  Co.  rec¬ 
ommends  its  long  barrel  adjustable  fit¬ 
tings  and  chair  carriers.  They  save  time 
and  material.  Information  is  available. 
Page  132  Item  250 


SELF-CONTAINED  CONTROL . 

from  Sterling  Inc.  provides  accurate,  in¬ 
dividual  room  temperature  control  for 
steam  or  hot  water  systems.  It  elimi¬ 
nates  thermostats  and  zone  valves.  In¬ 
formation  is  available. 

Page  133  Item  251 


AIR  INTAKES  AND  EXHAUSTS . 

for  unit  air  conditioners  and  other  ven¬ 
tilation  requirements  can  receive  a  neat 
treatment  with  cast  aluminum  brick  size 
vents  and  blocks  manufactured  by  Con¬ 
struction  Specialties  Inc.  A  catalog  is 
available. 

Page  134  Item  252 


SEAUNO  DUCTS . 

and  insulation  is  accomplished  quickly 
and  surely  with  Amo  Ductape.  It  sticks 
instantly  and  permanently  to  any  surface 
and  is  available  in  a  flame  resistant 


model  where  fire  hazard  exists.  Infor¬ 
mation  and  sample  are  available. 

Page  135  Item  253 


FOWER-DRAFT  UNITS  . 

designed  for  residential,  commercial  and 
industrial  applications  are  offered  by 
Quickdraft  Corp.  They  provide  maxi¬ 
mum  heating  or  exhausting  efficiency  at 
lowest  cost.  Engineering  data  bulletin 
is  available. 

Page  136  Item  254 


FIBER  CLASS  INSULATION . 

made  by  Pittsburgh  Plate  Glass  has  ex¬ 
traordinary  sound  deadening  qualities 
which  eliminate  fan  noise.  Excellent 
thermal-barrier.  l.ow  resistance  to  air 
flow.  Easy  to  handle  and  install,  and 
not  affected  by  humidity.  Information 
is  available. 

Page  137  Item  255 


SPECIAL  BLOWER  APPLICATIONS - 

are  easily  handled  by  Peerless  Electric 
blowers.  One  such  problem  was  the 
supply  and  exhaust  for  new  United  Air¬ 
lines  Terminal  Building.  Information  on 
company’s  air  handling  products  is  of¬ 
fered. 

Page  138  Item  256 


CLOC-PROOP  SEWA6E  PUMPING - 

is  better  than  ever  with  Chicago  Pump’s 
Flush  Kleen  units  with  sealed  electric 
floatless  pump  controller,  the  only  pump 
controller  that  will  not  become  insulated 
or  coated  with  grease  or  corrosive  ele¬ 
ments  found  in  sewage  and  drainage 
water.  Information  available. 

Page  139  Item  257 


PACKAGED  BOILERS . 

from  Cleaver  Brooks  ensure  profits  by 
eliminating  costly  waste  of  time  building 
the  boiler  on  the  job.  Units  completely 
pre-engineered,  factory  tested,  ready  for 
hookup  to  service  lines.  Information  is 
available. 

Page  140  Item  258 


NEW  AUTOMATIC  VENTER . 

from  Reznor  Mfg.  Co.  permits  installa¬ 
tion  of  direct-fired  heaters  in  places  here¬ 
tofore  difficult  or  impossible — in  multi¬ 
story  buildings  or  structures  with  hard 
to  get  at  chimneys.  Catalog  is  offered. 
Page  141  Item  259 
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Um  thb  DigMt  to  locato  and  rotor  to  tho  odvortitomonh  in  which 
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pago  following,  to  roquott  furthor  information  from  manufacturors. 


PUXItU  HOSf  . 

made  by  Fkxaust  of  high  quality  metal 
and  neoprene  coated  fabrics  has  proven 
lower  in  installation  costs  and  provides 
exceptional  abrasion  resistance,  noise  ab¬ 
sorption  and  easy  relocation  of  hoods 
and  machines.  Full  details  available. 
Page  142  Item  260 


NEW  SCAPEOID  . 

announced  by  Baker-Roos  incorporates 
wider  platform  area  and  other  important 
advantages.  It  sets  up  fast,  stacks  to  20 
ft.  high  without  stabilizing,  and  locks 
together  safely  with  spring-loaded  posi¬ 
tive  action  lock  latches.  Bulletin  is 
available. 

Page  143  Item  261 


INSTRUMENT  MANUAL  . 

is  offered  to  all  users  of  gages  and  con¬ 
trols  by  F.  W.  Dwyer  Mfg.  Co.  The  72- 
page  manual  includes  engineering  data 
and  product  descriptions. 

Page  143  Item  262 


FLEXIBLE  AIR  DUCT . 

from  The  Wircmold  Co.  saves  time  and 
money  on  every  connection  since  two 
lengths  join  simply  by  screwing  them 
together.  Information  is  available. 

Page  144  Item  263 


CONTROLUD  HUMIDITY . 

air  conditioning  system  removes  atmos¬ 
pheric  moisture  by  direct  contact  with  an 
absorbent  liquid  in  a  compact  spray 
chamber.  Two  bulletins,  available  from 
Niagara  Blower  Co.,  describe  this 
method. 

Page  144  Item  264 


VERTICAL  aRCULATINC  PUMP . 

manufactured  by  Weil  Pump  Co.  is  an 
all  ball  bearing  pump  designed  for  con¬ 
tinuous  operation.  Quiet  operation  and 
efficient  performance  are  featured.  Bul¬ 
letin  is  available. 

Page  145  Item  265 


ZONE  CONTROL  VALVE . 

manufactured  by  Heat-Timer  Corp.  is 
constructed  to  last.  The  valve’s  packless 


design  means  no  friction,  no  wear,  and 
no  adjustment.  Brochure  is  offered. 

Page  146  Item  266 


POSITIVE  SEALINO  INDICATORS . 

made  by  Allin  Mfg.  Co.  proven  on  thou¬ 
sands  of  production  line  installations 
have  one  piece  extension  gasket  for  posi¬ 
tive  sealing  and  fool-proof  avsembly.  Six 
sizes.  Complete  line  catalog  available. 
Page  147  Item  267 


MORE  HOT  WATER . 

can  be  had.  and  fast,  too,  with  a  Ewing 
automatic  heavy-duty  vertical  hot  water 
heater.  And  for  less  cost  because  it 
requires  no  expensive  storage  boilers,  is 
simple  and  easy  to  install  and  operate, 
requires  no  maintenance,  and  saves  valu¬ 
able  floor  space.  Information  available. 
Page  147  Item  268 


SPRAY  NOZZLES . 

from  Spraying  Systems  Co.  lower  the 
cost  of  conditioning  air  because  the  com¬ 
pany  designs  them  for  exact  control  of 
spray  characteristics  and  offers  them  in 
a  complete  range  of  sizes  for  selecting 
the  exact  capacity  needed.  Two  bulletins 
give  all  the  details. 

Page  147  Item  269 


PRESSURE  BURNERS  . 

for  dual-fuel,  gas,  or  oil  are  offered  by 
Synchronous  Flame.  Designed  for  hard- 
to-fire  jobs:  all  types  of  boilers,  warm  air 
furnaces,  and  ovens.  Many  standard  fea¬ 
tures  which  are  extras  on  other  burners. 
Detailed  information  offered. 

Page  148  Item  270 


COMBINATION  VALVE . 

for  tub  and  shower  is  offered  by  Sym- 
mons  Engineering  Co.  It  provides  full 
flow  and  temperature  control  with  only 
one  moving  pan.  Bulletin  which  is  avail¬ 
able  gives  all  details. 

Page  148  Item  271 


MODERN  STOKER  OFFERED . 

by  Bituminous  Coal  Equipment.  Inc. 
Features  factory  pre-wired  panels,  me¬ 
chanical  draft  control,  fully  automatic 
sequence  system,  simplicity  of  operations, 
true  efficiency,  and  bums  coal,  the  most 
economical  fuel  available.  Information 
is  offered. 

Page  149  Item  272 


LINE  TAP  VALVES . 

from  Watsco  Inc.  provide  a  positive 
sealed  port  at  low  cost,  and  will  test, 
charge,  and  discharge  a  system  in  min¬ 
utes.  Information  is  offered. 

Page  149  Item  273 


INDUSTRIAL  FLOATS  . 

for  any  liquid  level  control  problem  are 
manufactured  by  Anhur  Harris  A  Co. 
Models  are  available  for  high  tempera¬ 
ture.  high  pressure  service,  and  for  han¬ 
dling  corrosive  liquids.  Catalog  is  of¬ 
fered. 

Page  149  Item  274 


INDUSTRIAL  THERMOMETER  . 

is  offered  by  Palmer  Thermometers.  Inc., 
with  advantages  including  red-reading 
mercury,  extruded  brass  case,  and 
chrome  finish.  Bulletin  is  available. 
Page  150  Item  275 


CENTRIFUGAL  ROOF  EXHAUSTERS  . . . 

of  lowest  silhouette  design  by  Ammcr- 
man  enhance  the  beauty  of  building  sky¬ 
lines.  Forward  or  backward  curved 
wheels  within  or  out  of  scroll  housing. 
Bulletin  is  available. 

Page  151  Item  276 


RETURN  AIR  GRILLES . 

are  ruggedly  constructed  for  commercial 
installation.  They  are  part  of  a  complete 
line  of  air  diffusion  equipment  available 
from  Waterloo  Register  Co.  Compre¬ 
hensive  catalog  is  c4Tercd. 

Page  152  Item  277 


POWER  ROOF  VENTILATOR  . 

called  the  Clarage  C'entrilator  can  save 
space  and  money  on  your  next  air  han¬ 
dling  job.  It  requires  no  floor  space, 
provides  unequalled  accessibility,  and 
requires  minimum  installation  cost.  Bul¬ 
letin  is  offered. 

Inside  Back  Cover  Item  278 


PRECISION  PILOT  POSITIONER . 

from  Johnson  Service  Co.  is  designed  for 
application  to  the  larger  size  valves  for 
precise  repositioning  even  for  very  small 
changes  of  air  pressure  from  the  con¬ 
trolling  instrument.  Bulletin  gives  neces¬ 
sary  details. 

Back  Cover  Item  279 
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lOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PRORLEMS 


rTiHiT 


by  F.  W.  Hwtc  bimow 

IIS  faU<i»Pi  charti  loive  proMems  of  air 
conditioning  lytiam  dabgn  invoiviog  cool* 
iag  load,  duct  design,  jpay^rosnetiict.  solar 
energy,  comfort  coodliuoaing.  pand  cool¬ 
ing,  etc.  For  each  chart  the  engioecring 
and  nuubematical  backgrotuid  plus  design 
example  and  solution  are  given.  330  Pages, 
111  INsm,  tIM, 

TO  OIU)M  CIRCU  I  ON  CARD  AlOVE 


DESICN  OF  KATMfi  MO  VENTIUTMC 
SYSTEMS  hr  F.  W.  Hetebimew 

96  full-page  charts  solva  ^blsmi  of  heat¬ 
ing  and  ventilating  involving  load  detanni- 
nnion.  duct  desiin,  panel  heating,  solar 
bearing  and  combusdon  analvsia.  Com¬ 
panion  book  to  Dasim  of  Air  uonditiooiiig 
hrstams.  Same  metnods  to  explain  and 
solve  problems  are  used.  321  Pages,  90 
Cfcares,  $7.M. 

TO  ORDER  CIRCLE  C  ON  CARD  AROVE 


COMBINATION  OFFEI 

Bolh  of  tbs  above  boobs  by  Prof.  F.  W. 
HnScMnson,  912J0. 

TO  ORDER  CIRCLE  D  ON  CARD  AlOVE 


ITS  EASY  TO  SET 
THE  BOOKS  YOU  NEED 

Just  circle  the  eppropriete  letters  on  one 
of  the  cerdt  ebove  end  drop  it  in  the  tneil. 
We'll  ship  the  books  and  bill  you.  Or  you 
cen  seve  book  poste9e  if  you  send  pey- 
ment  with  your  order.  Either  wey,  you 
have  full  return  privileges  if  not  satisfied. 


lANOIOOR  Of  AIR  CONMTWNNIt 
lEATMfiANDVEimUTlNfi 

Lae  mMrnrnJ  g* - 

BOtTW  My  WVWfWM  9VTMSB 

Completaly  new  book  containing  thousands  of 
facta,  llguiea,  data  and  ptincipiea;  hundreds  of 
charts,  tables  and  maps.  Answers  problems 
yon  face  every  day  in  your  work.  Snbiects 
treatad  thoroughly  mdade:  Air  Conditioabig, 
Air  Handling,  BoUding  Hant  Lota  Qimatic 
Data,  Comboation,  Degree  Days,  Dnal  Duct 
Derign.  Dust  CoUaction,  Fud  Patimaring, 
High  Velocity  Air,  Mathematics,  Motors,  Pip¬ 
ing  sad  Plumbing,  Psychrometiy,  Radiator 
Heatiim,  Rafrigerants,  Service  Hot  Water, 
Solar  Data,  StMun  Flow,  Ventilatioo,  Warm 
Air  Heating,  Tanninology  and  a  complete 
croas  index.  1194  Pm^M'  x  IMi*.  S9I 
Charts,  Mags,  Bas.,  m  TaUsa,  $1S.9I. 

TO  ORDER  ORCLE  L  ON  CARD  AlOVE 


3  .'Mi'l' 


|h  S.  Kaeaa,  J.  R.  Casrel  and  K  D.  lereHber 
Trainiai  taatt  and  reference  book  on  resi¬ 
dential  air  conditioning  for  all  who  dmign, 
sell,  install  or  openf»  them  qrstams.  D& 
grams  show  medianiwna  and  principles  of 
operation.  Information  onderatandaMe  to 
beginner.  Tells  bow  and  wby  thinp  are 
done  the  way  they  are  and  wbar  makes 
equipment  meraie  the  way  it  does.  541 
Pag^  246  lA^  ff  gf 
TO  ORDER  aRCU  T  ON  CARD  AlOVE 


MMTEIAttClMDmONNIfi 

hr  S.  Kssaa,  J.  R.  CarmI  aad  H.  D.  Ismitbur 
Does  for  hydronic  and  srarm  air  imwrim 
what  Summtr  Air  CondUUmiitt  does  for 
cooling.  641  Pagaa,  317  Bhis.,  SIAI. 

TO  ORDER  aRCLE  U  ON  CARO  AlOVE 


C0MIMAT1QN  OfFEI 

Both  of  lbs  nbava  Air  ConAtionfog  books, 
IlSJt. 

TO  ORDER  QRCLE  Y  ON  CARD  AlOVE 
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TO  ORDER  poors  DttCUUD  ULOW 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 


OECmCAL  TESTM  AND 
TUIHESIOOTRE  byP.T.Gr.^.. 

How  to  locate  and  correct  faults  io  cir* 
cuits  of  all  kinds— -controllers,  moiort, 
transfonners  and  transmiasaoo  lines.  Field 
tested  procedures.  An  ideal  training  and 
refdonoe  book.  2M  pnfes.  IM  Mas., 
SSJti 

TO  OROa  CIRCLE  •  ON  CARD  AlOVE 

naOLMANIAL  bgF.F.Sekwidt 

Properties,  selection,  storage,  handling, 
and  burning  of  all  grades  of  fuel  otL  How 
to  assure  uniform  quality,  efficient  com¬ 
bustion,  iMKimiim  i^ue.  Additives,  treat- 
ments,  troubles  and  remedies.  17A  pagss, 
34  tables.  $4JA. 

TO  ORDER  aRCLE  R  ON  CARD  AtOVE 

DBBN  OF  NRBSniAL  EXIAin  SYSTEMS 

^ - g-A-I-- - 1 - ^  gAAg - 

OTV  BMffvMN 

by  Joba  L  Aides 

This  dassic  teal  on  how  to  design,  build 
and  buy  indostiial  eihansr  systems  has 
been  brought  opto-date  to  mast  modern 
standards  of  industrial  environment  De- 
vetopments  and  advances  fat  devices  and 
techniques  deaoibed.  254  Pegsa.  137  Mas., 
t4Jt. 

TO  ORDER  CIRCLE  I  ON  CARO  AiOVE 


DESIfiNOFPlIMRNfiANDDIAIIAfiE 

SYSTEMS  by  L  Nesdenssss 

Detailed,  illustrated  guide  covering  modern 
plumbing  practice  a^  if  prob¬ 
lems  as  as  modern  medaKaed  topics 
arc  discusaed.  32t  P^mMI  Uoa,.  ttM. 
TO  ORDER  CIRCLE  P  ON  CARO  AIOVE 


FIBD  FUN  i  PEES  bycaMeCUi. 

How  to  adve  problems  involymg  the  Row 
of  Ikniids  and  gaaea  through  pipaa.  How  to 
handle  visooeity,  friction,  hc^  and  other 
factors  expreaaed  in  various  dimensional 
systems,  worted-ont  problems  show 
plications  of  principles.  124  Pagia,  if 
illBn„  $4J4. 

TO  ORDER  CIRCLE  J  ON  CARO  AIOVE 


PtANTANDNOCESSVEimUTNIN 

by  W.  C.  L  Hsawsa 

Design  factors  and  data  that  can  be  applied 
to  any  situation.  Piindplea  are  dear,  logi- 
caL  Shows  how  to  estimate  exhaust  re- 
quiremeots  for  dust  and  fume  prodndag 
pfooesma,  hot  or  cold.  Principles  of  gen¬ 
eral  ventilation  and  bulk  materiala  han¬ 
dling.  44t  Pmm.  172  lllns„  If  Jl. 

TO  ORDER  CIRCLE  9  ON  CARO  AIOVE 


BN  TEMPEIATIK  WATEI  nSTEMS 

by  OwM  S.  Ueberf 

A  conmlsta  and  oondse  euwsitioo  of  tha 
prindptea,  design,  installation  and  appli¬ 
cation  of  high  iMMcrature  water.  WnUen 
by  the  designer  of  many  of  tha  world's 
largest  systems.  For  snginssn.  operators, 
aodowners.  224  Papa,  Ilf  mrn^  tfJf 
TO  ORDER  CIRCU  M  ON  CARD  AIOVE 


SNOWMaiMfi  byT.Napi^AdUai 
Correct,  tcated  steps  in  planning,  designing, 
building^snd  operating  snow  mdting  sys¬ 
tems.  JlflM  mving  charts,  tables  sIm 
gybMpro^dya^^iu^  ejn^^  every  step. 

TO  ORDER  CIRCLE  t  ON  CARD  AIOVE 


FLOW  AND  FAN  byCKlwry 

Covers  the  flow  of  gas  throo^  du^  and 
fan  performance  and  oontroT;  moving  air 
through  docta,  fan  selection  and  control, 
duct  arrangemant,  system  characteristics, 
flow  analysuk  Besic  data  and  methoda  ased 
to  fslfvlfff  system  resistance.  Practical  in- 
fotmatioo  for  sdertina  a  fan  for  aay  daty. 
232  PMsa,  S4  Mna.,  f4Jf. 

TO  ORDER  CIRCLE  I  ON  CARD  AlOVi 


how  to  save  space  and  money 
on  your  next  air  handling  jobs 


V-b«lt  drivan  (•nirilugol  *yp«  with 
bockwordly  inclinad  bloda  whaal. 
10  liiai  Copocitiat  from  1,500  to 
26.500  CFM.  (Shown  obova  with 
waothar  andotura  and  two  tidat  of 
oir  apron  ramovad  ) 


^Ol  RS...ALL  YOURS...  with  the  Garage  Centrilalor®* 
power  roof  ventilator.  Handles  static  resistances  to  2".  Re¬ 
quires  no  floor  space.  Minimum  installation  cost.  L  nequalled 
accessibility.  High  efficiency  for  low  operating  cost.  Ideal 
solution  for  numerous  industrial  systems  such  as  the  one 
shown  above. 

(iet  full  information  on  the  Garage  Centrilator  and  its 
exclusive  Jet  Siphont*.  Air  Flow  Director  feature.  Request 
bulletin  550  or  contact  the  nearest  of  our  58  sales  engineer¬ 


ing  offices  today.  CLARAGE  FAN  COMPANY. 

*  Pttent  applied  (or 

Dependable  equipment  for  making  air  your  servant 


Kalamazooy  Michigan 


JOHNSON  V-530  PRECISION  PILOT  POSITIONER 

FOR  RUBBER  DIAPHRAGM  OPERATED  VALVES 


The  Johnson  V-530  Pilot  Positioner  is  designed 

for  application  to  the  larger  size  valves  for  precise 

repositioning  even  for  very  small  changes  of  air 

pressure  from  the  controlling  instrument. 

•  Pou'erful  —  repositions  with  maximum  power 
at  all  times.  Utilizes  supply  air  at  15-20  {isi; 
does  not  o|x*rate  from  control  air  from  control¬ 
ling  instrument. 

•  Fast  —  pro|x>rtional  action,  dirtHrt  acting  pneu¬ 
matic  relay  reixjsitions  valves  approxim;it<*ly 
six  times  faster  than  ordinary  pilot  |x>sitioner8. 

•  Accurate  —  adtxjuate  air  handling  caixu-ity  for 
the  larger  valve  tojjs.  Positioner  completely 
eliminates  influence  of  stufling  Ixix  friction  or 
of  fluctuation  of  steam  or  liquid  pressure's. 

•  Low  Air  Consumption  —  u.s<'s  no  more*  air  than 
an  ordinary  rexmi  thermosUit.  Minimiz.e8  com- 
presse*d  air  re*quiremi‘nts. 

•  Easily  Adjustable  —  a  single  screw  lx>ne‘ath 
the  cover  adjusts  oix*rating  range  Ix'twwn  3-16 
psi  and  starting  pt)int  lx*tw(*«*n  0-20  i>si. 

•  Options  —  available  with  by-pa.ss  switch  for 
uninterrupte-d  oix*ration  during  H<*rvicing.  May 
lx*  e*quip|X‘tl  with  gauge*  cluste*r  te)  show  supply 
pre'ssure,  pile>t  pressure*,  and  output  prt*ssure  to 
the  valve  top. 

For  tx)mple*te*  details,  write  for  Bulletin  \^-530. 

Johnsein  Se*rvicx*  ('ompany,  Milwaukex*  1,  Wis. 


V530  PRECISION  PILOT  POSITIONER 


PILOT  POSITIONER  APPLIED  TO  VALVE 


PILOT  POSITIONER  WITH  COVER  REMOVED 


JOHNSON  (II  CONTROL 

PNEUMATIC  L  '  SYSTEMS 


DESIGN 


MANUFACTURE 


INSTALLATION  •  SINCE  IRIS 
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